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THE NEED OF CO-OPERATION IN SURGICAL ENTERPRISE. 


T is a year since Sir Rickman Godlee wrote on the first page 
of this Journal : “ We are all brothers working hand in 
hand for the advancement of our Science ”’—a year in 


which hopes and fears have given place to the assured 





satisfaction of success. 

We know that this country has never lacked pioneers 
and leaders in the science of surgery ; but there has been very little concerted 
action towards the diffusion of knowledge, the critical examination of new 
suggestions, and the direction of research by co-operative methods. 

The business of surgery is individualistic, competitive, and secretive ; 
but the science of surgery is altruistic, public, and above all, co-operative. 
Some surgeons are gifted with ideas, others with manipulative skill; this 
one can carry out laboratory experiments, that one can amass a great body 
of clinical observation. There are many young men with leisure and energy ; 
and many of riper years, whose time is fully occupied in the service of humanity, 
but who have an accumulated store of wisdom and experience. So long as 
these workers remain isolated from one another the progress of knowledge 
must be slow and irregular; whereas if they could act together, not only 
would individual surgeons gain in breadth of view and soundness of conclu- 
sion, but there would certainly result a general advance in knowledge such as 
comes only with co-operative effort. But for this, there must be some commen 
meeting-place in the pages of a journal to which all contribute, and the 
gatherings of an association which all attend. 

Our clinical and educational systems are largely responsible for the want 
of co-operation among the members of the surgical profession. Each hospital 
surgeon is, in a sense, an independent teacher ; he was not guided by a senior 
colleague in his youth, nor does he always guide others when he is old and 
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wise. Teaching in clinical surgery is unpaid, and therefore tends to take 
that practical form which may most quickly lead to remunerative practice. 
Moreover, research in surgery is made very difficult by restrictive Acts of 
Parliament, by the separation of experimental laboratories from hospital 
precincts, and, above all, by giving no place to research work in the granting 
of even the higher medical degrees. 

If this journal is to record the best surgical work of our Empire, and if 
it is to be anything more than a magazine pour passer le temps, then we must 
supplement our present system by organized effort, in which the experience 
of the old, the judgment of the wise, the leisure of the young, and the energy 
of the student can be utilized in collective investigations, critical examina- 
tions, and careful reports of those things which make for progress. 

There are not wanting signs that a new spirit is coming over the surgical 
workers of this country. Clubs are being successfully conducted in which 
the members meet to learn from and criticize each other’s methods, and to 
organize visits abroad to find out what is being done in other countries. In 
London, as well as in the provinces, the surgical staffs of the great hospitals 
have begun regularly to visit one another’s institutions. 

Our great want of a central organization of British surgeons, which shall 
be founded for the sole object of furthering surgical knowledge by the personal 
interchange of ideas, is to be filled in the near future. The intention of the 
BRITISH JOURNAL OF SURGERY is, in some measure, to help in this co-operative 
movement. Our aim has been to form an editorial committee representative 
of the great teaching centres and hospitals of the Empire; and our hope is 
that these men will give us the best of their own ideas, and also stimulate 
and encourage their colleagues, house-surgeons, and students to put forth 
something for our common good. Our object is not merely to produce a 
readable surgical magazine—such are provided in plenty by our confreres in 
other lands; nor merely to wipe out the stigma of having to import such 
literature from abroad. It is rather to provide a means of publication for 
good British work which would otherwise go unpublished ; to stimulate co- 
operative efforts, and a friendly rivalry on the part of the teaching and 
operating staffs of all our great hospitals, in building up a record of work 
which shall come to be recognized as the first authority on British Surgery. 

A recent list of surgical bibliography gives the papers from different 
countries for one month in the following numbers: German, 276; American, 
209; French, 112; Italian, 46; British, 40; Russian, 37; Scandinavian and 
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Danish, 32; other countries, 31. And there are no grounds for considering 
that the quality of the British papers makes up for their small number in 
proportion to the many hospitals and surgeons of this country. No one can 
doubt that there is an enormous mass of clinical material at our disposal, 
and a great number of men dealing with it. And yet how much of importance, 
interest, and rarity goes unrecorded, the proper publication of which would 
help in the great fight against death and disease. 

That we have been able in our first year to achieve some measure of 
success is evidenced by the commendation of critics and by the cordial welcome 
we have experienced on all hands. This is a cause for both hope and fear : 
hope, that we may go on to a lasting achievement if the JouRNAL remains the 
outcome of the combined efforts of many; and fear, lest immediate success 
should lead to the publication being left to the direction of a few. 

One last word is needed in appreciation of our American contemporaries, 
to whom we owe so much. The Annals of Surgery was for more than a genera- 
tion the only special surgical journal in our language ; and it is no doubt due 
to its excellence, which has increased with every year of its publication, that 
no similar paper has appeared before in this country. Since 1903, Surgery, 
Gynecology and Obstetrics has taken up the work of the co-operative further- 
ence of the knowledge of our art, in a way which compels our whole-hearted 
admiration; latterly, this journal has accomplished a much-needed work in 
producing the international abstracts of surgical literature, and for this, too, 
we are deeply in their debt. The fact that the editorial staffs of these two 
American journals include men who are also editors of the British JOURNAL 
OF SURGERY is evidence, if such were needed, that we are co-workers with, 
and not rivals of, our colleagues across the ocean. To a very large extent we 
owe the new ideals of co-operative work in publication and in association to 


America, and we gladly take this opportunity of acknowledging our obligation. 
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SIR JAMES PAGET, Bart. 
1814—1899. 
(See Frontispiece.) 


Sir JAMES PaGeEt deserves well of the surgeons of England. He handed on, 
fully replenished, the lamp of scientific surgery which was trimmed and lighted 
by John Hunter. Like Hunter, he taught that science was essential to 
surgery, and that the mere invention of operations and the record of interesting 
cases, did less to advance surgery than a full consideration of pathology and 
morbid anatomy. As befitted one brought up in the traditions of Abernethy, 
he believed that surgeons could learn as much from physiology as from 
anatomy: that a consideration of function was at least as valuable as the 
details of position, and that surgery had much to learn from medicine. 

German was hardly known to surgeons when Paget was young. He soon 
acquired a working knowledge of the language, and was thus able to unlock 
the store of pathological facts which resulted from the work of Schleiden 
and Schwann. 

The microscope was at this time little more than a scientific toy. Paget 
was early taught its real value by his discovery of the Trichina spiralis whilst 
he was a student in the dissecting-room. 

The exigencies of life made him study, and describe in the form of a 
catalogue, the great collections of surgical pathology in the Museums of St. 
Bartholomew’s Hospital and the Royal College of Surgeons of England. He 
was thus made a trained observer of minute differences, and acquired a terse, 
accurate, and clear literary style which served him admirably in later life. 
To gain a livelihood, also, he was compelled to lecture, and with the infinite 
capacity for taking pains which marked all his actions, he soon became a 
finished speaker. 

He exercised a great influence over many generations of devoted pupils; 
and here his work might well have ended, had it not been that his social 
prestige was as great as his scientific attainments. He was a highly polished 
gentleman, upright, and scrupulously honest. His influence was always 
exercised for good ; and men of the highest education learnt, perhaps for the 
first time, that a hospital surgeon might be their intellectual equal, a finer 
speaker, a clearer writer of more perfect English, and a man of settled religious 
opinions. By precept and example he advanced English surgery to a higher 
social level than it had hitherto attained, and enabled it to rank equally with 
medicine. 

No eulogy of Paget would be complete without reference to the perfect 
happiness of his home life. In Lady Paget, whom he married in 1844 
after a courtship of eight years, he found one who enabled him to give 
undivided attention to his life’s work, for she relieved him of every domestic 
anxiety. 
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Born in 1814, at Great Yarmouth, James Paget was the eighth of the 
seventeen children of Samuel Paget, brewer and shipowner, who served as 
mayor of his native town in 1817. Sir George Paget, K.C.B., Regius Professor 
of Medicine at Cambridge (1809 to 1892), was the seventh son. James Paget 
early showed his fondness for natural science, and entered at St. Bartholomew’s 
Hospital in 1835, remaining attached to the charity for the rest of his life, 
and filling in succession the offices of curator of the museum, demonstrator 
of morbid anatomy, lecturer on physiology, warden of the college for 
students, assistant surgeon, surgeon and lecturer on surgery, and finally, 
consulting surgeon. 

He was also intimately connected with the Royal College of Surgeons, 
where he was especially concerned in the production of a catalogue of the 
pathological specimens in the Hunterian collection. This valuable piece 
of work led directly to the lectures on tumours by which he first made his 
reputation. The lectures, continued, enlarged, and revised, were afterwards 
published in two volumes as Lectures on Surgical Pathology. Paget says 
of them: “ As circumstances had decided the subject, it seemed well to let 
them determine, also, the method, and to adopt that which was most natural 
to one engaged in the simultaneous practice of surgery and teaching of 
physiology. Thus guided, I designed to give lectures which might illustrate 
the general pathology of the principal surgical diseases in conformity with the 
larger and more exact doctrines of physiology ; and the plan seemed the more 
reasonable, because it was in accordance with the constant design of the great 
founder of the Museum.” The lectures marked an era in the progress of 
medicine, whilst “‘ they were so new in substance and perfect in form,” says 
Prof. Howard Marsh, the Master of Downing College, Cambridge, one of his 
very distinguished pupils, ‘‘ and in the manner in which they were delivered, 
that they placed him a long way first among the rising men of the time.” The 
charm of Paget’s oratory was enhanced by his pleasant voice and facile 
delivery, without trick or gesture. 

In 1858 he was appointed Surgeon Extraordinary to Queen Victoria 
whilst he was still an assistant surgeon, and in 1877 he was advanced to the 
more honourable position of Serjeant Surgeon, upon the death of Sir William 
Fergusson. In 1871 he was created a baronet, and in 1875 he was elected 
President of the Royal College of Surgeons of England, after filling all the 
usual subordinate posts except that of an examiner. 

He died on December 30, 1899, after such an old age as Tully pictured, 
having survived his wife, who was never out of his thoughts, nearly five 
years, and leaving two of his sons bishops in the Church of England, the one 
Bishop of Oxford, the other Bishop of Stepney. The funeral service was held 
in Westminster Abbey, a fitting tribute to the respect felt by all classes for 
his life and work. 
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THE OPERATIVE TREATMENT OF OUTWARD 
DISLOCATIONS OF THE PATELLA. 


By R. H. ANGLIN WHITELOCKE, Oxrorp. 


ONLy two classes of dislocations of the knee-cap, the outward and the rotary, 
require consideration: all the other varieties, such as upwards, downwards, 
inwards and backwards, accompany other injuries and do not occur inde- 
pendently, and the dislocation in itself is unimportant. Upward dislocation 
may, for all practical purposes, be regarded as fracture of the patella or rupture 
of its ligament. 


ACUTE OUTWARD DISLOCATION, 


This is the direct outward (lateralward) displacement of the patella on to, 
or beyond, the ridge of the external (lateral) femoral condyle. Usually the 
knee-cap is rotated or pushed backward, so that the articular surface lies 





a f* Fie. 2.—Forms of outward Fic. 3.— Outward (lateral) 
Fic. 1.—Normal position. (lateral) dislocation without luxation of the patella with 
From the dry bones. rotation. From the dry bones. rotation. From the dry bones. 


against the bone; but it may rest on its edge, or be rotated further back and be 
completely reversed with the articular surface directed forwards. The dis- 
placement may be the result of direct violence applied to the inner (medial) 
edge of the patella, but quite as often it follows sudden muscular action. 

Knock-knee, undue laxity of the ligaments, especially of the capsular, 
and a deficiency in the development of the external (lateral) ridge of the lateral 
condyle, all predispose not only to the occurrence but to the recurrence of the 
disability (Figs. 1, 2, 3). 

A sudden muscular contraction, with the leg extended or in moderate 
flexion, especially if the knee is turned in and the foot and leg are everted, is 
sufficient to cause the displacement. Eversion of the leg brings the insertion 
of the ligamentum patelle further out, and more away from the direct axis of 
the thigh and the straight pull of the extensor muscles. 
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The quadriceps extensor muscle, acting on its inelastic ligamentum patelle, 
must, on contracting, tend to straighten its length, including its sesamoid, the 
patella. There is nothing to resist this force save a more or less weak capsular 


Latera! 
~ patellar 
ligament 
(aileron 
de la 
votule) 





Fic. 4.—Dissection of capsule of knee-joint 
to demonstrate the lateral patellar ligament. 
The medial patellar ligament, which is often 
lacerated in external luxations, is equally well 
developed. After Piersol. 


Symptoms.— The leg may be 
found flexed, with limitation of further 
flexion. It is always helpless. Volun- 
tary extension is lost, but passive 
extension is possible. The patella is 
fixed firmly in its abnormal position 
and may be readily palpated (Figs. 5 
and 6). 

Diagnosis.—The patella may be 
readily seen and felt (Fig. 7). Above 
and below, it retains its attachments 
to the quadriceps and patellar liga- 
ment respectively, and it is fixed 
firmly in its new position by the ten- 
sion of these structures. The rounded 
surfaces of the femoral condyles may 


resistance, the medial patellar liga- 
ment (aileron de la rotule of French 
writers) (Fig. 4), and the ridge of 
bone on the lateral condyle, which 
is always lower than the ridge on 
the medial side, and is often very 
insignificant. As a result of this 
lateralward dislocation, a careful 
examination will in most cases reveal 
a tearing or overstretching of the 
capsule, of the medial patellar liga- 
ment, and perhaps a portion of the 
insertion of the vastus medialis mus- 
cle. Tenney! records operations on 
eases affording examples of fresh 
lesions of this condition. 














Fic. 5.—Skiagram showing outward dis- 
location (chronic) of the patella; also the 
tendency to genu valgum and abduction of 
the tibia. 


also be readily felt—as they are practically subcutaneous,—whilst all other 
land-marks are in place. Whether or no the patella is rotated is easily 
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determined, for the external surface of the bone is always smooth and flat, 
and beirf attached to the skin, will give rise to a characteristic dimpling. 
Reduction is generally easy. Any movement in extension may suffice. 
The text-book advice is to extend the knee, fully flex the thigh to relax the 
rectus, and to manipulate the knee- 
cap by pushing it medialwards, at 
the same time correcting any rotation 
which exists. The quadriceps, with 
the knee extended, may be pulled 
down to aid relaxation. If these 
manipulations fail, they may often 
be successful with the joint in slight 
flexion instead of extension. After 
reduction there is always some hem- 





Fic. 6.—(a) Posi- 
tion of the patella 
in cases of genu 
valgum, showing 
the oblique pull on 
the ligament in this 
condition, and also 
the eversion of the 
foot and _ conse- 
quent external rota- 
tion of the tibia. 

(b) Showing that 
when the quadri- 
ceps contracts, the 
tendency is to pull 
the _ ligamentum 
patelle from c to d. 





arthrosis or synovitis, which is best treated by 
elastic pressure. It is a question whether a satis- 
factory union of the torn tissues ever takes place 
without an open operation. A ham-splint or short 
back-splint may be worn for ten days, after which 
time a domette bandage may be substituted for it. 
If there is any subsequent stiffness, massage may 
be used. 
In cases due to direct violence, and in ordinary 
Fic. 7.—Showing the ap- cases where there is no bone deformity, prognosis 
pearance of an external dis- ‘ _ , 
location of the patella. From 18 good, and complete restitution may be expected. 
aecast. (After Cotton.) In cases due to muscular action, the prognosis must 
be more guarded, for, as has been written above, 
certain important anatomical peculiarities act as predisposing causes. More- 
over, besides these, we have to deal with the laxity of the joint due to 
muscle-tearing and subsequent atrophy; to over-distention of the capsule and 
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all that this means to a joint; and possible, if not probable, defective repair 
of the tear in the capsule. 

Walking is possible with unreduced luxation of this type, though active, 
natural, and full joint extension is out of the question. 


As regards the amount of damage, and subsequent disability, which may 
result from violent muscular action, an account of the following three cases of 
acute dislocation of the patella may serve as illustrations. 


Case 1.—A young military officer on leave went for a day’s hunting. After a 
hard day, his horse being tired, a kindly farmer offered him a mount on a young and 
insufficiently-broken colt. No sooner had he put one foot into the stirrup than the 
horse bolted, and in attempting to clear a wall in the garden, while his rider was still 
unseated, fell on the other side. The rider was thrown, and, trying to free himself, 
felt a ‘* severe sickening pain ”’ in his left knee and the sensation of something snap- 
ping, followed by a tearing in the joint. At first he experienced difficulty in rising, 
but, being assisted up by someone present, he found that he was unable to straighten 
the limb ; it was painful, but he managed to hobble into the stable-yard with much 
difficulty, pressing heavily on the arm of his helper, the knee being still bent. After 
his clothes had been removed and the knee examined, it was noticed that the joint 
was somewhat swollen ; but there was no bleeding or discoloration, although he had 
experienced the feeling of ‘* blood trickling down the leg.”” On the front of the knee 
there was a ** deep furrow ”’ where the knee-cap ought to be. The pain was not severe. 
The leg was encased in temporized splints, he was motored to the house of a 
neighbour, and the writer was sent for. 

When seen three hours after the accident, an examination of the joint revealed 
the existence of an acute external dislocation of the patella. The bone had passed 
over the lateral condylar ridge, and lay immovably fixed with its articular surface 
closely adapted to the outside of the condyle. The joint was slightly flexed and 
considerably swollen, with a large purple ecchymosis extending along its medial side, 
above and below, for several inches. He complained more of numbness and aching 
than of pain. Reduction was easily made by flexing the thigh so as to relax the 
quadriceps, and digital manipulations of the patella. After reduction, the medial edge 
of the knee-cap became subcutaneous, and showed that it had been torn freely from 
its soft attachments; and the tendency to re-dislocation was apparent and marked 
whenever the joint was fully extended. The knee-joint was enclosed in a thick layer 
of cotton-wool over which was placed a tightly-drawn domette bandage, allowing of 
slight flexure of the joint. The patient spent a restless night, and on the following 
day, seeing that the laceration of the soft tissues was so extensive, an open operation 
for the repair of the torn tissues was recommended and decided upon. 

On February 14, 1908, the joint was opened through a vertical incision of 3} in., 
made half an inch medialward to the medial margin of the patella. The skin and 
superficial fascia were the only structures that protected the cavity of the joint. 
The capsule had been completely torn from the edges of the patella and ligamentum 
patelle for about four inches. As soon as the skin incision was made, the rent 
in the capsule, which was for the most part vertical, gaped widely for at least 
an inch. The medial lateral ligament (aileron de le rotule) of the patella and a 
considerable portion of the lower end of the vastus internus muscle (vastus medialis) 
had been torn asunder, and the synovial cavity was freely opened and found to con- 
tain much blood. The clots in the joint were gently swabbed away. There was no 
difficulty in suturing the capsular tear, for the edges came together readily, catgut 
being used. A small silkworm drain was inserted at the lower angle of the wound, 
and a dry dressing and a posterior splint applied. The wound having healed kindly, 
at the end of fourteen days he was allowed to walk with the knee kept stiff. After 
four weeks he could bend the knee without pain almost to a right angle, and he 
could walk with considerable ease. When seen three months after the accident, he 
stated that he had been riding without the slightest inconvenience, could bend the 
knee well, and had a fair grip. 
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Seven months after the occurrence of this case, a very similar accident 
happened to an undergraduate, who fell over a banister and, in falling, caught 
his foot between the railings so that his right knee was violently twisted. On 
attempting to rise, he was unable to straighten the knee, and suffered ‘‘ excruci- 
ating pain.” 

Case 2.—The patient was seen by the writer very shortly after the accident, 
and he, with the experience gained by the former case, was enabled at once to make 
the diagnosis of acute external dislocation. The patella was completely dislodged to the 
outer side of the external condyle (lateral femoral condyle), the medial edge presented 
anteriorly, with a tendency to rotation on its axis lateralwards. There was no marked 
swelling or ecchymosis, but a distinct gap could be felt through the capsule on the 
medial side of the joint. On the same evening, as soon as the necessary surgical 
preparations had been made, the joint was opened on the same plan as in the former 
case, by a vertical incision to the medial side of the patella. The capsule and all 
the tissues which enter into its structure had been torn asunder, and the bone itself 
partly stripped of its periosteum anteriorly. The contents of the synovial cavity 
were mainly a mixture of synovia and fluid blood; there had been almost no 
clotting. 

The torn edges of the rent were made good with catgut stitches, and a portion 
of fascia was drawn well over, so as to overlap and make up for the deficiency in the 
periosteum over the anterior surface of the patella. The vastus internus (vastus 
medialis) muscle had suffered considerably, being split obliquely at its insertion for 
at least two inches. No drain was used, and the skin was united with a sub- 
cuticular suture of silkworm gut. 

In fourteen days, the wound being firmly healed, he was allowed to walk wearing a 
light leather ham-splint. Eight weeks later he could dance and ride, and was anxious 
to play football, there being no tendency to displacement. 


Benjamin Tenney? records a very similar case to these two, he having 
performed an open operation for acute external dislocation of the patella in 
December 1906, and with a very satisfactory result. The report of the case is 
so interesting that it has been thought advantageous to quote it verbatim. 


Case 3.—J. R., 21, student, was wrestling with a two-hundred-pound friend, 
when his left knee suddenly gave out, with some pain. He noticed his patella on 
edge at the outer side of the joint, and while his friends were pulling his leg he pushed 
the bone back into place. The leg was put in a ham-splint, and I saw him within a few 
hours. There was no ecchymosis, very little swelling of the joint, and no great tender- 
ness. <A depression could be felt at the inner side of the patella. 

Dr. E. A. Codman saw him with me, and agreed as to the desirability of operative 
repair. On Dec. 17, 1906, at the Stillman Infirmary, the joint was opened through a 
vertical incision internal to the patella. The skin and superficial fascia were the 
only protection to the joint. The internal patellar ligament, the insertion of the 
lower portion of the vastus internus, and, in fact, everything that makes up the capsule, 
were torn from the inner side of the patella and its tendon, and the lower part of the 
vastus was split horizontally from the rest of the muscle. The capsular rent was 
therefore about five inches long, and the separation an inch and a half. Inadvertently 
the rent had torn away the inner side of the prepatellar bursa, opening this into the 
joint cavity. No difficulty arose in suturing the parts back into place, a silkworm-gut 
drain was left in, and he was put to bed with a ham-splint. One of the skin sutures 
caused a little annoyance, but otherwise his convalescence was uneventful. He left 
hospital on the eighteenth day with 80 degrees of painless motion. One month later 
he had given up his cane, and enjoyed dancing a whole evening; and on Feb. 19 
there was no limp, very little thickening anywhere about the joint, and painless 
flexion of over 130 degrees. 


The success of these related cases (and in literature there may be records 
of more which are not to hand) is sufficient in itself to direct the attention 
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of surgeons to the occurrence of this severe, thoughrare, accident; and to: 
establish not only its precise pathological anatomy, but also a line of operative 
treatment for its cure, which is not only immediately and eminently successful, 
but which seems from its importance to be almost a surgical obligation. 

In none of the books is immediate repair even suggested, and yet such 
repair as will take place without suture must be inadequate and unfitted to 
prevent recurrence of the disability. Indeed, with such extensive tearing of 
the soft tissues as is found, it is hard to believe that nature’s repair will be any 
more successful in maintaining the integrity of the joint than her repair 
of a snapped patella, its ligament, or aponeurosis. 

_No surgeon, it is believed, when he realizes the degree of separation that 
follows, and the breadth of scar-tissue necessary to fill the gap, will allow his. 
patient to recover with such a deficiency and tendency to recurrence, without 
endeavouring to cure him by operating. The inconvenience and the annoyance 
of a slipping patella are well known. 


RECURRENT CHRONIC OUTWARD DISLOCATION. 


Recurrence of this dislocation may happen only occasionally, usually 
unexpectedly, in the course of flexion; or it may follow very frequently, the 
patient learning to replace it himself. It means, in time, a relaxed, weakened, 
and uncertain joint. The tendency to 
recurrence may be_ relieved—some- 
times cured—by a specially fitted 
knee-cap, or even by bandaging. As 
a rule the annoyance is so great that 
something more radical is sought. 
Two methods have been practised in 
the past: one consists in reefing the 
medial side of the capsule, with or 
without opening the joint cavity ; the 
other, in transplanting the insertion 
of the patellar ligament medialward. 
These operations have sometimes been 
performed with good results. 

In this paper is introduced a third 
method of operating, which consists 
in. stiffening the patellar ligament by 
grafting the tendon of the gracilis 
into it. r 

Goldthwait® has successfully Fic. 8.—a. The older method of trans- 
treated several cases by splitting the planting the whole insertion of the patellar 
patellar tendon, dividing the lateral or") GCjathwait's van of parte division of 
outer half at its insertion, carrying this __ the ligament, the divided portion being passed 
behind the inner or medial half, and behind the other to fix it more medially. 
inserting it to the medial side of its 
old insertion into the tibia (Fig. 8). He claims improved results. 

For the treatment of habitual dislocation (congenital) of the patella, 
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Kocher advises capsular plication; he refers to the method of Krogen, which 
consists of transplanting a long strip of the vastus internus (medialis) with its 
fascial extension, and stitching it to the outer side of the patella. 

Dr. George Robertson, of Dumfermline, Scotland,4 describes an operation 
which he has devised and practised. He takes a semilunar flap of skin and 
fascia from the medial and posterior surfaces of the knee, far enough back to 
enable him to reach the tendon of the semitendinosus muscle on its way to its 
insertion; the base of the flap crosses the line of the patella and the patellar 
ligament. The semitendinosus tendon is cut as low as possible. The patellar 
ligament is split, a portion being turned up to be sutured to the cut end of the 
tendon of the semitendinosus. The medial portion of the capsule and the 
fascia are then plicated with several sutures, chromic catgut being used for 
both tendon and capsule. A posterior splint was used for four weeks with 
good result. In one case the patient was so pleased that she had the other 
knee operated on subsequently. A year later, when a report was made, she 
was able to walk well, and worked in a factory; the knee was stronger and 
‘she walked more steadily than before. 


INGRAFTING OF THE GRACILIS TENDON INTO THE PATELLAR LIGAMENT. 


In August, 1909, the present writer performed the operation about 
to be described, and of which up to the present time no publication has been 
made, on the left knee of a young girl of seventeen and a half. She had 
been apprenticed to a dressmaker, and, having to sit for many hours in the day 
with her knees bent, she found that her joints ached and that sometimes in 
rising quickly to the erect posture she dislocated the one or other patella. She 
‘sought advice, primarily, because her employer was considering the question of 
dispensing with her services. She expressed herself as being very unhappy 
because she could in no way depend upon the integrity of either knee ; she often 
fell, and became so nervous at the increasing insecurity as to dread crossing 
the street from her home to her place of work. Her mother came with her, and 
stated that the dislocation began when she was about three years old, but that 
the doctor then promised her “ that the child would grow out of the trouble 


to a certainty.”” She, the mother, now came to know if no operation could be | 


performed, for all sorts of bandaging and appliances had been tried which, 
besides being troublesome and expensive, were really of but little service. On 
examination, it was soon discovered that the patient had a marked tendency 
to genu valgum, that there was unusual looseness of the joint, and that the 
patella, when either knee was fully extended, could be readily pushed over the 
external (lateral) condylar ridge of the femur (which was low and ill-developed), 
and made to lie dislocated with its edge directed forwards. Reduction was as 
easily effected in the extended as in the partially flexed position. She was 
admitted into the Radcliffe Infirmary under my care on August 24, 1909, and 
a few days later the following operation was performed (Figs. 9, 10, 11). 

A large somewhat horse-shoe-shaped flap of skin and fascia, with its base 
in front and its apex reaching backwards to the line of the medial ham-strings, 
was mapped out and thrown forwards, the base corresponding with the line of 
the medial margins of the patella and the patellar ligament. Two or three 
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cutaneous vessels had to be ligatured at this stage. The ligamentum patellz 
was then exposed in its course for about three-quarters of an inch, by dividing 
the thin capsular fascia overlapping its anterior surface, and a Kocher’s 

fenestrated blunt dissector was then 





Fic. 9.—To illustrate the implantation 
of the gracilis tendon into the patellar 
ligament. 


manoeuvre was made without entering 
the general synovial cavity of the joint, 
for the instrument passed through, or 
in front of, the subpatellar bursa, which 
is known anatomically never to com- 
municate with the joint cavity. The 
ligament was in this way split for the 
space of half an inch or more, and 
prepared to receive the end of the 
gracilis tendon, which was then sought 
for. The gracilis was found by taking 
the sartorius muscle as its guide. At 
this level the sartorius may be readily 
recognized by its muscular fibres and 
its direction. The fascial attachment 


thrust through the ligament from behind 
forwards so as to separate its fibres as. 
near its middle as possible, making a 
space of half an inch vertically. This 





Fic. 10.—Diagrammatic representation 
of the field of operation. Stages 1, 2, 
and 3 of the operation described in the 
text. 


of the sartorius is divided above and posteriorly so that its edge may be 
thrown forwards. The shining tendon of the gracilis may now be felt and seen 
lying proximal to that of the semitendinosus, and parallel with it are some 
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vessels and a nerve which may be readily injured unless the separation and 
isolation are effected with care and blunt dissection. The gracilis tendon 
should be isolated, and divided as near its tibial attachment as is possible. 
At its distal attachment to the tibia it spreads out into a thin expansion 
which is inserted almost vertically for about two inches. The tendon, having 
been divided at the distal extremity, was brought forwards, threaded, as it 
were, through a fenestrated director, and passed through the patellar ligament, 
previously prepared to receive it by splitting. The 
tendon was then securely sutured in this position into 
the patellar ligament by means of medium chromic 
catgut sutures. The gracilis tendon in its new position 
will be seen to pass almost horizontally from behind 
forwards around and over the medial tuberosity (inter- 
nal condyle) of the tibia, about an inch below the 
level of the articular femoro-tibial cleft, and to lie on 
the surface of the capsule. To overcome the tendency 
to rotation or overstretching of the tendon as it takes 
its altered course, it is caught at intervals, as it passes 
over the capsule, and stitched down to it with ordinary 
catgut. The stitches should not penetrate the joint. 
The divided edge of the flattened sartorius tendon 
Fic. 11.—The healed should then be sutured accurately to keep it in place. 
ge Sac cai ake The operation was completed by suturing down the 
irregular outlineand thick- skin and fascial flap with interrupted silkworm-gut 
ening in the patellar liga- 5 y . ; “ 
ment where the gracilis Sutures. No drainage was used; a dry dressing and 
has been inserted. ham-splint were applied and worn for about ten days 
until the skin wound was firmly healed. 

As a rule, the gracilis is sufficiently long to allow of its transplantation 
without undue tension. If, however, this should be considerable, instead of 
fixing it into the patellar ligament, as above, it would perhaps be wiser to 
split the latter at its tibial attachment, turn its divided portion medialward, 
and suture it to the gracilis end to end. In none of the present writer’s 
operations (seven) was it necessary to do this, for if the tendon is dissected 
right down to its tibial attachment it will usually be of sufficient length, even 
in a case of well-marked genu valgum. 

The patient made a perfect recovery, and in three months returned to have 
the other knee operated on. The second operation was performed in December 
of the same year, and she sailed for Canada late in the succeeding January. 
I have since heard that she is quite strong and active, has married, and is able 
to ride on horseback and do almost anything on her husband’s farm. 

The photographs taken of her knees after the second operation have 
unfortunately perished. 

In May, 1910, a similar operation was performed on a retired officer from 
the Chilian Navy for repeated dislocation of the right patella, the result of an 
acute dislocation produced some years previously by falling into a boat from 
a ship’s ladder. He had been treated at the time by the usual methods of 
splinting, bandaging, and massage. In consequence of the increasing infirmity, 
he was forced to quit the service. The operation proved successful, and, 
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according to the latest report, he is quite well, has a strong knee, and is employed 
as a dockyard superintendent. 

Another case is that of a mannequin who was employed in London, and who 
found her occupation impossible by reason of the slipping of her patellas. In 
1912 she entered the Radcliffe Infirmary, and underwent this operation on the 
right knee. She made a good recovery, and has had no more symptoms of dis- 
placement ; and although her left knee has been improved by the increased 
stability of the right one operated on, she is now contemplating the cure of the 
remaining weak knee. 

In February, 1913, a similar operation was performed on an undergraduate, 
who first dislocated his patella by striking the medial side of his knee against 
a gate when hunting. He was anxious to enter a cavalry regiment, and 
underwent the operation for this purpose. So far, the result has been in all 
respects satisfactory. 

In July, 1913, I performed the operation on a young lady of twenty-one, 
the daughter of a medical friend and colleague, doing both knees at the same 
time. The result, up to the present, has been quite satisfactory. For years 
this lady had suffered much inconvenience by reason of frequent and irregular 
outward luxations of both patellz, sometimes one, sometimes the other; and 
being a particularly fine, athletic and healthy girl, the state of affairs became 
increasingly irksome. 

The operation has been performed, therefore, both for dislocations which 
were congenital, and for those resulting from violence in adult life. For both 
conditions it has proved suitable and helpful. 

The tendon of the gracilis muscle has been chosen, instead of that of the 
semitendinosus or any other muscle, partly because of its superficial position 
and its very long and supple tendon; but mainly because it is primarily an 
adductor in its action and innervation, being supplied by the obturator 
nerve (LZ 2 and 3); while it acts not only as an adductor of the thighs, but also 
flexes and rotates the knee medialwards. In this respect it differs from the 
hamstrings, which are supplied by the sciatic nerve. It is also a less im- 
portant flexor of the knee than the semitendinosus muscle. 

The action of the gracilis as a powerful flexor of the knee, in certain 
circumstances, must not, however, be overlooked, as was shown by a recent 
case in the writer’s experience; in this case it had become the chief flexor of 
the knee in a man from whom most of the great sciatic nerve had been 
resected for a fibrosarcoma which had continued to grow from its sheath for 
many years, causing paralysis. As the tumour grew, and the sciatic nerve 
became more and more paralyzed, so the gracilis developed and increased in 
strength; and owing to this, together with the increased development also of 
the tensor fasciz late muscle, with its gluteal nerve supply, the patient, after 
the removal of the growth with complete resection of the great sciatic nerve, 
was not only able to flex his knee, but even to stand erect and walk. This 
case was shown at a meeting of the branch of the British Medical Association, 
at Oxford in 1913. 

The altered position of the transplanted tendon acts as a tie, fixing the 
ligamentum patellz and preventing the passage of the patella outwards during 
full extension of the knee, while it tends also to rotate the joint medialwards. 
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The operation is by no means difficult, and it has the additional advantage of 
requiring no opening into the knee-cavity. In only one of the cases (the first) 
was reefing of the capsule practised, or considered a necessary or additional 
precaution. In cases in which there is undue flaccidity of the capsule, reefing 
may be used with advantage as an adjuvant of the gracilis transplantation. 
Time alone will prove whether this simple device and method of tendon 
transposition will meet all requirements in curing this inconvenient and trying 
surgical condition. So far as the experience gained from these cases goes, the 
operation would seem to leave little to be desired. In the last case, a certain 
amount of stiffness and tightness in the direction of the gracilis pull was noted 
and complained of for a few weeks; and in all the cases, a thickening of the 
patellar ligament, where the gracilis was inserted into it, was palpable to the 
examining hand and visible to the eye; but it was unaccompanied by any 
feeling of soreness or tenderness.* 
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[The Basle anatomical nomenclature has been used throughout this article.] 





* Since the writing of this paper two additional cases have been successfully operated 
upon by this method, making nine in all. 
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FIBROCYSTIC DISEASE OF THE BONES. 


BENIGN CYSTS, OSTEITIS FIBROSA, OSTEITIS FIBROSA WITH FORMATION OF 
TUMOURS AND GIANT-CELL SARCOMATA (VON RECKLINGHAUSEN), AND 
MOLLITIES OSSIUM WITH GIANT-CELL SARCOMATA. 


By R. C. ELMSLIE, Lonpon. 


BLoopcGoop, writing upon this subject in 1910, opens his paper with the 
statement that in many surgical lesions technique is ahead of diagnosis. This 
statement undoubtedly contains a very important truth. The diagnosis of 
these obscure bone conditions is 
difficult, and at present uncer- 
tain; to many surgeons the very 
existence of bone cysts and the 
allied conditions is actually un- 
known; and this ignorance has 
led to the performance of opera- 
tions of a magnitude which is not 
justified by the lesion present. 
In Germany, more particularly, 
another extreme has been 
reached. The number of cases 
placed upon record of bone 
cysts, osteitis fibrosa, ete., is 
very great. Each dissertation 
upon the subject contains, as a 
rule, an elaborate pathological 
description of the specimens ob- 
tained, and a survey of the litera- 
ture. But these investigations, 
valuable as they are, have been 
largely pathological, and have 
failed to classify the diseases 
upon any clinical system; and 
so they have not led to the 
record of a clear clinical picture 
which might assist subsequent 
observers in making a diagnosis. 

on i Se ‘i Fic. 12.—Radiograph of the humerus of E.O. at the 
It is just this clinical picture time of the fracture. (Page 21.) 
which is wanting, and which the 
wealth of material at our disposal ought now to enable us to establish. 

The history of solitary cysts of the long bones may be dated from the 
description in 1877 of a cyst in the upper end of the humerus found by Virchow 
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in a woman aged 56, and ascribed by him to the degeneration of a chondroma. 
This theory of origin was accepted by subsequent German observers, apparently 
led by the authority of their great pathologist, until 1901, when Beck, in 
America, described two cases of cyst in the tibia to which he ascribed a 
traumatic origin. In 1904, at the Naturforscherversammlung at Breslau, in a 
discussion raised upon two cases reported by Haberer, an acute difference of 
opinion arose, von Mickulicz claiming that these cysts, whether solitary or 
multiple, were due to an innocent disturbance of growth of the bones ; for 
this he suggested the name of Osteodystrophia cystica. At the discussion at 
the German Pathological 
Society held in the same 
year, a further element 
was’ introduced; this 
was the description by 
Monckeberg of two cases : 
one of a solitary cyst in 
the humerus, the other 
of a diffuse disease affect- 
ing the humerus, clavicle, 
ilium, and femur, with 
cysts, and with changes 
in the surrounding bone 
and marrow; these two 
cases he described as in- 
stances of the deforming 
or fibrous osteitis which 
had been previously de- 
scribed by von Reckling- 
hausen. In the discussion 
which followed, opinions 
were very divided. Some 
ascribed cysts in bone to 
new growths, cither to en- 
chondromata or to giant- 
celled sarcomata; others 
held to Ménckeberg’s 
theory; others to von 
Fic. 13.—E. O. Eleven months after the fracture. Mickuliez’s. Ata further 
discussion held at the 
German Surgical Congress in 1906, although there was a similarly divided 
opinion, it became evident that it was impossible to class all bone cysts as of 
the same sort and origin. 

It will be seen that at this stage several conditions other than simple solitary 
cysts had inevitably been drawn into the discussion. In the first place it had 
become impossible to differentiate strictly between single and multiple cysts. 
In the second place it had been shown that the tissue around the cysts contained 
various elements, including cartilage, fibrous tissue, fibrocartilage, bone showing 
absorption by osteoclasts and forniation by osteoblasts, osteoid tissue—due 
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possibly to formation of new bone which had not properly ossified, possibly to 
disappearance of the lime salts from the older bone (halisteresis),—and sometimes 
collections of giant cells in a spindle-celled stroma which closely resembled 
myeloid sarcomata. In 1891, in a lengthy paper upon “ Die fibrése oder 
deformirende Ostitis,” von Recklinghausen had previously discussed conditions 
in the long bones in which there occurs a fibrous transformation of the marrow, 
with the formation of new bone, absorption of old bone, deposit of cartilage, 
and the development of cysts and giant- 
celled sarcomata. Von Recklinghausen 
placed these cases, which differed from 
each other widely in clinical features, in 
the same category with Pagcet’s osteitis 
deformans. It is clear, however, that 
whilst there were certain pathological 
similarities, the clinical picture of Paget’s 
disease is so regular and well defined 
that this condition ought to be kept in 
a class apart, although cysts may arise 
in it as a minor pathological feature. 
Ziegler, in 1878, had called attention to 
the occasional development, in osteo- 
arthritis, of small cysts in the bones in 
the neighbourhood of the diseased joints. 
Cysts resulting from myxomatous de- 
generation in enchondromata in_ the 
phalanges had been recorded by various 
observers. And finally, in 1910, Blood- 
good showed conclusively that mycloid 
sarcomata may be treated by simple 
curetting-—as if they were simple cysts— 
with a permanently successful result, 
thus showing that it was not impossible 
that some of the cysts in bones result 
from myelomata. 

The present position, therefore, may 
be thus stated. Cysts occur in many of Fic. 14.—E. O. Three years after the fracture. 
the long bones, as well as more rarely in 
the skull and small bones. They may be single or multiple. They may 
be simple or surrounded by an area of diseased bone, the latter often 
showing the conditions usually described as osteitis fibrosa. They may 
occur in other conditions, such as Paget’s disease, osteomalacia, and 
osteo-arthritis. They may also result from the degeneration of cartilage 
tumours and of giant-celled sarcomata. In addition, they may result from 
the breaking down of true sarcomata ; and they have been recorded bv 
Frangenheim in callus at the seat of a fracture. An investigation of bone 
cysts is therefore a very complicated undertaking, involving a review of a 
large part of the pathology of morbid conditions in the bones. Such a patho- 
logical investigation is rendered even more difficult by our comparative lack 
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of knowledge of the significance of microscopic changes in the bones. It is 
this fact which has apparently led so great an authority as von Recklinghausen 
to group together rickets. osteomalacia, osteitis fibrosa, osteitis deformans, and 
bone cysts in one pathological category, in spite of the differences in their 
clinical history. It seems to be time that an attempt should be made, upon 
clinical as well as upon patho- 
logical grounds, to sort out some 
of the medley of cases on record, 
to attempt to form some clinical 
picture or pictures which may 
guide future observers to a correct 
diagnosis and assist them in treat- 
ment, and to allow the interesting 
speculations as to the pathological 
relationship of these various con- 
ditions to occupy a secondary place 
for a time. In such an attempt, 
it appears that a classification of 
cysts and allied conditions accord- 
ing to their site, rather than 
according to their macroscopic or 
microscopic characters, would be 
useful. In the following descrip- 
tion, such a_ classification will 
therefore be largely adopted, and 














Fic. 15.—E.-O. Four years and nine months after 
the fracture. 


an attempt will be made to establish 
certain clinical types. In such a classi- 
fication it is inevitable that rare and 
isolated examples must be omitted or 
passed over rapidly—to await more 
exact definition later on, as records 
increase in number—attention being 
called rather to those conditions of 
which many examples have been 
already recorded. Diseases (such as 
Paget’s osteitis deformans, and puecr- Fic. 16.—C. R. At the time of the fracture. 
peral osteomalacia) which are already 

well recognized and defined, will be omitted, as well as cysts arising in callus, in 
osteo-arthritis, in frank myeloid sarcomata, and in true sarcomata—except in 
so far as these are of importance in diagnosis, or assist in elucidating the 
origin of cysts in the bones in general. 























FIBROCYSTIC DISEASE OF THE BONES 21 


Silver, classifying 97 cysts of bone according to their site, found the 
following distribution :— 


Cysts OF BONE ACCORDING TO SITE (SILVER). 


SITE. NUMBER, SITE. NUMBER. 
Femur 31 Metacarpal 1 
Tibia .. 15 Phalanges 7 
Fibula. . 6 Astragalus 1 
Humerus 25 Caleaneum 2 
Ulna 2 Metatarsal 1 
Radius : 1 Clavicle 3 
Carpal scaphoid 1 Pelvis .. 1 





Whilst this list is by no means exhaustive—in particular, it takes no 
account of the skull—and whilst it also fails to indicate in how many of the 
cases there were multiple cysts, it still gives a good idea of the relative fre- 
quency with which the several bones are affected, and will serve as a basis 
of classification. 

The complete literature of these subjects is now so large that it is practically 
impossible for a single investigator to consult all the 
references. In the following account the cases cited, 
although numerous, are not intended to constitute a 
complete list ; so far as possible, however, they have 
been selected in such a way as to be representative 
of the more frequent lesions. 





AFFECTIONS OF SINGLE BONES. 


Humerus. — Virchow’s classical case, already 
referred to, consisted of a cyst found post mortem 
in the upper end of the humerus of a woman, aged 
56. Upon the ground that small masses of cartilage 
were found in the bone in the neighbourhood of the 
cyst, this author ascribed it to the breaking down 
of an enchondroma. Cysts in this situation have 
been recorded by many observers. The following 
three cases, originally recorded by the author in the . : 
British Medical Journal in 1912, well illustrate this Fis. 17.—©.R. One month 

; after the fracture. 
particular class. = 

E. O., a boy, age 9, on May 12th, 1909, fell and fractured his right’ humerus 
immediately below the surgical neck. A skiagram taken in the ordinary routine 
showed that the fracture had occurred through a cystic space in the bone. There 
was slight uniform expansion of the bone, the upper limit of the space being } in. 
below the epiphyseal line ; the outline of the cavity was sharp, the bone around not 
sclerosed ; a clear thin shell of bone covered the cavity except where interrupted by 
the fracture, and the cavity itself was not divided by trabecule. 

A diagnosis of endosteal sarcoma was made, and on May 24 an exploratory 
operation was performed. On removing a portion of the outer wall of the cavity, the 
latter was found to extend vertically for about 2 in. ; it contained a little viscid blood- 
stained fluid. The interior was scraped, a little soft tissue coming away. A frozen 
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section, cut immediately, showed spicules of bone surrounded by osteoclasts, with 
large intervening areas of young and cellular fibrous tissue. Unfortunately no 
permanent sections were made. The wound healed well; no splint or after- 
treatment except massage was adopted. 

A year later the arm was strong and well; the 
humerus could still be felt to be expanded at the 
site of the disease. The skiagram showed that there 
was still a small cystic space. chiefly on the inner 
side, and that the bone around was sclerosed. 

In May, 1912, three years after the fracture, a 
skiagram showed that the cystic space was larger 
and more central in position; the sclerosis around 
was slight; the upper margin of the cyst was now 
about 2} in. from the epiphyseal line, so that it has 
been considerably displaced downwards by growth. 

In February, 1914, the cyst had moved still 
further down the shaft of the humerus, there being 
33 in. between the epiphyseal line and its upper 
margin. The cyst had enlarged slightly, and the 
walls were thin. The Wassermann reaction was 
negative. (See Figs. 12-15.) 

C. R., a boy, age 7, fell on November 28, 1910, 
and fractured his left humerus just below the sur- 
| gical neck. A skiagram showed the presence of a 
Fra. 16<-G. R. Six weeks after cystic space, similar in all respects to that found in 

the fracture. the previous case. On December 15, the fracture 

having united, the cyst was opened by the removal 

of.a portion of its outer wall, and the interior curetted ; practically nothing could 

be got away, the cyst being lined by hard bone. The wound healed quickly, and 
the arm was treated by immediate massage and movement (Fig. 16). 

A skiagram taken on January 2, 1911, showed 
abundant callus formation under the periosteum and 
some sclerosis above the cyst (Fig. 17). 

These changes were more evident by January 18, at 
which date the new periosteal bone was sufficient to 
produce an apparent expansion thereof (Fig. 18). By 
December 29, 1911, a small space was still present on the 
inner side of the bone, with a little expansion of the bone 
and an appearance of trabeculation of the cyst. There 
was considerable sclerosis of the bone on the outer side 
of the cyst at the point at which the wall had been 
removed (Fig. 19). 

In a skiagram taken on May 24, 1912, eighteen 
months after the operation, the cyst had enlarged ; its 
upper margin was now 1? in. further from the epiphyseal 
line than it was in the first skiagram. 

In April, 1914, three and a half years after the 
fracture, the cyst had moved further down the shaft, 
the distance of its upper margin from the epiphyseal line 
being now 2} in.; it had enlarged, and its inner wall 
appeared thin. The Wassermann reaction was negative $—L——== 
(Fig. 20). On April 18, 1914, the cyst was re-opened Fic. 19.—-C. R. One vear' 
from the outer side. A thick, firm outer wall was found ; after the fracture. | 
the cystic space was of considerable size, contained brown 
fluid, and communicated directly with the medullary cavity above and below. 
A little soft, white tissue was removed by curetting. 

Microscopic examination of the tissue removed showed fragments of bone, some 
of which were uncalcified ; in one place a piece of normal bone was found partially 




















2 lla i Ao aso 











surrounded by decalcified bone. 
found, and these contained many pigment granules 
and some giant cells resembling osteoclasts; the 
latter tissue was similar to that of a myeloid 
sarcoma, but the giant cells were scarcely suffici- 
ently numerous or large enough to enable one to 
diagnose the tissue as being a myeloid sarcoma 
The pigment granules consisted of 
altered blood pigment. 


A. S., a boy, age 14, on September 12, 1910, 
broke his right humerus in throwing an india-rubber 
A skiagram showed a cyst at the site of 
fracture, just above the insertion of the deltoid. 

The cystic space in this case showed slight 
evidence of trabeculation, otherwise it exactly 
resembled the other cases; the upper margin of 
the space was about 1 in. below the epiphyseal line. 
The cyst was not explored, but the splint was kept 
on and the arm massaged for six months ; a good 
strong arm resulted. 
A skiagram taken on September 26 showed 
abundant periosteal callus. 
later showed good union, with an apparent expan- 
sion of the bone, and sclerosis around the cyst. 
By November 9 the cyst showed a definite trabecu- 


(Fig. 21). 
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lated appearance, as if bone trabeculze had grown Fic. 20.—C. =” Pies tek half 
into the cavity from the impacted fragments. In years after the fracture. 
March, 1911, this appearance was still more evi- 

dent. 





Fic. 21.—C. R. Microscopic section of a 
fragment of tissue removed from the interior 
of the cyst at the second operation. The 
tissue is for the most part spindle-celled, 
but contains a few giant cells and numerous 
granules of blood pigment. 
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Small fragments of spindle-celled tissue were also 











By September, 1911, one year after the fracture, the bone showed a moderate 


expansion, there being now little sclerosis, 
and the cystic space being apparently sub- 
divided by trabecule of bone (Figs. 22-25). 

An attempt to trace this patient in 
1914 failed. 


At a discussion at the Royal Society 
of Medicine, upon the occasion when the 
first of these cases was shown, Sir Alfred 
Pearce Gould mentioned a similar case in 
a boy, in whom, after an injury, a cyst 
in the upper part of the humerus was 
discovered, diagnosed at first as a sar- 
coma. Exploratory operation showed the 
correct diagnosis. The cyst was curetted, 
no lining membrane being removable. A 
good result ensued. Upon the same occa- 
sion, Mr. Lockhart Mummery related the 
case of a girl, age 8, in whom a cyst 
of the upper end of the humerus was 
thought to be a sarcoma, and the arm 
amputated. The cyst wall was found to 
consist of fibrous tissue. 

Many other cases of single cysts in 


this situation have been recorded, of which the following will serve as examples. 
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Fic. 22.—A. 8. 








At the time of the fracture. 








Fie. 24.—A. 


S. Six months after the 
fracture. 
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Fic. 23.—A. 8. Fourteen days after 
the fracture. 
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Fic. 25.—A. 8. Seventeen months after the 
fracture. 
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A girl, age 7, fractured her humerus, which united, but was left weak. When 
12 years old the bone was again fractured, anda cyst was then found involving, and 
causing swelling of, the whole shaft of the bone. The cyst was opened and curetted, 
with a good immediate result. Sonnenburg considered this to be a case of cystic 
degeneration of the whole skeleton in spite of the fact that, as far as he ascertained, 
only one bone was affected. (SONNENBURG.) 


Two cases of cyst of the humerus were reported, one at the age of 20, the second 
at the age of 4; in the latter the cyst was opened and packed: two years later 
no sign of it remained. (VON MICKULICZ.) 


A woman, age 25, had suffered an injury to the arm one and a half years before ; 
there was severe pain and swelling, which passed off in the course of five weeks. Some 
months later the pain recurred, and an enlargement of the bone appeared. The 
upper part of the humerus was resected under the impression that there was a sarcoma. 
The bone removed was beset with large and small cysts, for the most part with 
smooth walls. Around these the cortex was in some places reduced, in some places 
thickened. At the lower part of the specimen was a small fibrous patch containing a 
tiny central cavity. Microscopically, around the cysts there were found a trans- 
formation of the marrow into a vascular fibrous tissue, patches resembling myeloid 
sarcoma, and definite evidence of the formation of new bone by osteoblasts. 
(BOTTICHER.) 


A boy, age 12, suffered from a spontaneous fracture, which was apparently at 
first incomplete, but was completed by a fall a week later. A cyst was found in the 
upper part of the shaft of the humerus, its upper margin reaching to within a distance 
of about 2 in. from the epiphyseal line. This cyst was opened and curetted, a mass 
of white homogeneous tissue being removed. Eighteen months later the arm was 
useful, and a radiograph showed no sign of the cavity. Microscopically, the material 
removed consisted chiefly of fibrous tissue, in part well formed, in part con- 
taining abundant spindle-shaped nuclei, in part resembling cellular granulation 
tissue. In it were embedded patches of osteoid tissue, nowhere properly calcified ; 
this showed evidences of deposit by osteoblasts and of absorption by osteoclasts. 
(Von BruUNN.} 


In a boy, age 14, a cyst 11 cm. long was found in the upper end of the humerus ; 
it dated from an injury at the age of 10. Its upper margin was within 1 cm. of the 
epiphyseal line. The upper 14 cm. of the shaft of the humerus was resected and 
replaced by a graft from the fibula. The graft took well, and at the end of four 
months the arm was useful. Microscopically, the wall of the cyst showed cellular 
fibrous tissue; in it, and in the metaphysis, were cartilage islands. The surrounding 
bone showed absorption by osteoclasts. (LEXER.) 


A girl, age"18, had suffered from pain in the arm since an accident at 18. There 
was some swelling. A cyst involving the upper half of the humerus was found, and 
21 cm. of the humerus was resected and replaced by a graft from the tibia. A good 
result ensued. The cyst had a connective-tissue lining, containing blood-pigment 
and cholesterin crystals and some giant cells. There were no signs of cartilage or 
of sarcomatous growth. (BRAUN.) 


A cyst involving the upper third of the humerus was found in a girl, age 13. 
There had been fractures at the ages of 8 and of 114, which united well but left some 
swelling. The cyst was curetted, the result six months later being good. The cavity 
contained reddish-grey gelatinous masses, in which were spicules of bone. Micro- 
scopically, these showed fibrous tissue, cartilage, giant cells, and hemosiderin crystals. 
(ANSCHUTzZ.) 


A girl, age 6, had pain and swelling after an injury to the arm. Four weeks 
after the injury, a fracture through a cyst was diagnosed by a radiograph. The cyst 
was opened and curetted, the fracture being completed in order to correct a deformity 
which had arisen. Good union resulted. The cyst occupied about two inches of the 
shaft of the humerus, there being a narrow interval between it and the epiphyseal line. 
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It was lined with fibrous tissue and with some granulation tissue. Some foreign- 
body giant cells were found around spaces thought to have been occupied by crystals. 
There were a few bone trabecule, some surrounded by osteoblasts; no cartilage 
was seen. (SIMMONS.) 


A girl, age 14, had fractured her humerus the day before. A cyst was seen in 
the radiograph, its upper margin being about an inch below the epiphyseal line. 
It was opened and packed, healing by granulation. It was lined with a thin 
fibrous layer, which contained a few giant cells. 
(ROPKE.) 

A boy, age 7, fractured his humerus. A cyst 
was seen in the radiograph, occupying the upper 
third of the bone, and extending to within half an 
inch of the epiphyseal line. Operation was refused. 
Two years later the arm was strong and useful. 
Ropke states that the expansion was no longer 
present, but the radiograph reproduced appears to 
show the cyst still there. (R6OPKE.) 


A boy, age 12, fractured his humerus through 
a cyst upon three occasions. No operation was 
performed. After the last fracture, the cyst, as far 
as could be seen in skiagrams, ceased to progress. 
(HABERER.) 


A woman, aged 31, had suffered from pain in 
the arm for two years before she fractured her 
humerus. A cyst was found occupying the head 
and upper half of the shaft of the bone. The 
greater part of the shaft, including the upper ex- 
tremity, was excised, and a part of the fibula 
successfully grafted. There was, however, per- 
sistent paralysis of the musculospiral nerve. 
(HABERER.) 


A boy, age 13, had twice fractured the humerus 
through a cyst. The upper part of the shaft was 
excised subperiosteally. The bone was replaced 
by an ebony rod; it re-formed in the course of two 
months, and left a good arm. Lett gives a very 
careful description of the pathology of this cyst, 
his conclusion being as follows :—‘* The formation 
of the cyst is associated with a local process which 
is in the nature of an inflammation. This process 
has led to fibrosis of the marrow, with destruction 
of old bone, and the formation of recent osteoid 
tissue, membrane, and lamellar bone. The process 





Fic. 26.—Cyst of the upper 


end of the shaft of the hu. is of long duration. The process has also led to 
merus. (Royal College of Surgeons’ the formation of hyaline. cartilage; or possibly 
ee nerree the process has been provoked by the degeneration 


of an abnormal deposit of cartilage.’ (LETT.) 


Bloodgood also mentions several cases of cysts in this situation. He divides 
cysts into those which contain a lining membrane and those which do not. 
This distinction does not appear to be very real. Some of the cysts in the 
humerus have a lining, some have not. vet the clinical histories and microscopic 
pathology seem to show that all are of the same nature. Further, in a case 
of cyst in the femur which will be mentioned later, Silver found no membrane 
at a first operation, whereas at a second operation, a year and nine months 
later, there was a distinct fibrous lining. Bloodgood’s cases agree with those 
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already described, in occurring in young people who suffered from fractures ; 
in two cases fractures occurred twice. All were curetted and gave good results. 
In two cases in which there was no lining, the bone around the cyst showed 
the changes of osteitis fibrosa. 

The above list, although long, is by no means exhaustive; many other 
similar cases of cysts in the upper end of the shaft of the humerus have been 
recorded. There are two excellent specimens of such cysts in the museum of 
the Royal College of Surgeons. 


Specimen 1637c (Fig. 26). ‘<A vertical section of the upper end of the humerus 
of a child. The shaft for about the distance of 2 in. is expanded into a thin-walled 
cavity, the highest and broadest part of which has a diameter of 1} in. and accurately 
corresponds with the epiphyseal line, except at the inner aspect, where a small wedge- 
shaped area of normal cancellous bone of the upper end of the diaphysis remains. 
The interior of the cavity is quite smooth, though here and there the osseous shell 
bounding it is thinner than else- 
where, and translucent. To certain 
of the low ridges or trabeculze 
between the thinner spots, mem- 
braniform processes of soft tissue 
are attached. The cavity in the 
recent state contained a clear straw- 
coloured fluid, in which nothing 
suggestive of hydatids was found. 

“The parts were removed by 
amputation from a boy, aged 7, 
who fell whilst running on level 
ground, and complained of having 
hurt his left shoulder ; examination 
showed nothing abnormal. During 
the following seven months he was 
never able to use the arm quite 
freely, and complained of its hurt- 
ing him if suddenly jerked. In 
January, 1905, the patient had a 
second fall, and complained that he 
had hurt the arm in the same place. 
The donor then found an enlarge- 
ment of the upper third of the 
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humerus, with some tenderness on shown in Fig. 26. (a) Cartilage, the dark parts 
firm pressure ; there was no redness being calcified ; (b) Fibrous tissue ; (c) Hemorrhage. 
or edema. A skiagram confirmed (Low power.) 


the diagnosis of tumour. The limb 
was removed by Mr. Watson Cheyne through the neck of the scapula. Recovery 
was uneventful.”” (The above account is taken from the Museum catalogue.) 
Microscopic sections of the wall of the cyst (Figs. 27 and 28) show masses of 
cartilage, some of which is calcified in its central part. The tissue between these 
masses of cartilage consists of fibrous marrow. Patches of calcified tissue appear in 
this fibrous marrow ; in the section preserved in the museum there is no true bone, 
but it is evident to the naked eye that there is bone in the cyst wall. Osteoclasts 
are not abundant in this part ; they lie chiefly in the neighbourhood of the cartilage, 
some of which appears to be undergoing absorption by their action. The tissue is 
very vascular, and there are some areas of hemorrhage. A section of one of the 
membraniform septa (Fig. 29) shows it to consist of spindle-celled connective tissue 
in which considerable numbers of multinucleated giant cells occur. These are 
uniformly distributed, and have no relation to the extravasations of blood. Pig- 
ment granules are abundant. 
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The second specimen (62/1913) was presented to the Museum by Sir John 
Bland-Sutton, who thus described the case (Fig. 30). 


““A boy, age 19, hurt his shoulder whilst leaving a motor-bus in motion. A 





Fic. 28.—TissuE FROM NEIGHBOURHOOD OF CysT 
shown in Fig. 26. Showing giant cells in neighbour- 


hood of cartilage. 


skiagraph furnished evidence that 
the humerus was fractured at the 
surgical neck; but the bone at the 
seat of the injury exhibited a shadow 
which suggested the presence of an 
endosteal sarcoma. After careful 
consideration I excised the upper 
third of the humerus. When the 
exsected piece of bone was split 
longitudinally, the cancellous tissue 
of the bone immediately below the 
epiphysis was found hollowed out, 
and the irregular cavity filled with 
pink fluid. The recesses in the 
osseous boundaries of the cavity 
contained fibrous tissue and large 
multinuclear cells.” 


From such a series of cases 
as that collected above, a very 
clear clinical picture may be con- 
structed, enabling us to diagnose 
a cyst in the upper part of the 
humerus with reasonable  cer- 
tainty. The pathological picture 


also, although complicated, is almost uniform, and enables us to describe and 


define the changes which take 
place, even if it leaves us in 
some doubt as to the name which 
we ought to apply to the con- 
dition. 

Clinical History. — A large 
proportion of the cases have 
occurred in children. The earliest 
onset was at the age of four 
years; from that age onwards the 
cases are fairly evenly distributed 
throughout childhood and adoles- 
cence. In Bétticher’s and in one 
of Haberer’s cases, the symptoms 
arose in adult life; and in 
Virchow’s case the cyst was dis- 
covered post mortem at the age 
of 56. So that, although the 
condition is in the main a disease 
of the growing period, it must be 
recognized that it may be met 
with at any age. 





Fic. 29.--SEcTION OF ONE OF THE SEPTA FROM 
THE CysT shown in Fig. 26, showing giant cells 
lying in fibrous tissue and near them an extravasa- 
tion of blood. (High power.) 


In a very large number of cases the cyst has been found in the examination 
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of a fracture of the upper part of the humerus by means of a radiograph; this 
occurred in the writer’s three cases. In several cases, owing to the fact that 
the first fracture was not thus examined, the cyst remained undiagnosed, and 
re-fracture occurred. Many of the fractures have apparently been incomplete, 
so that they were not evident upon clinical examination. Next to fracture, 
pain and swelling are the most frequent symptoms. These may arise spon- 
taneously ; more often they come on after an injury. Some observers have on 
this account ascribed a traumatic origin to the cysts. It appears more probable 
that the injury has caused an incomplete fracture through a pre-existing cyst, 
and that pain and swelling have resulted 
from further enlargement of the cavity. 
Deformity and disability of the limb 
have. as a rule, only become evident 
after an injury or a definite fracture. 
The onset, without previous injury, of 
much disability, with muscular wasting, 
although possible in a cyst, ought to 
arouse suspicion that an enlargement 
of the humerus in this situation is due 
to some other condition. 

Radiographic Appearances.—In the 
majority of cases, then, the diagnosis 
will depend upon the discovery of a 
cystic condition at the site of a fracture. 
The cyst is usually central in the bone, 
which it fills more or less completely. 
At the time of the fracture, the bone is 
usually a little expanded and the cavity 
single, not apparently loculated- or 
crossed by trabecule. But if the frac- 
ture has occurred at an early stage, as 
in Bland-Sutton’s case, the cyst may 
not completely fill the bone, which may 
thus not be expanded at all, and there 
may be some subdivision into loculi. 

Except as the result of healing of a saneeniee eee College of Michie Mivin 
fracture, there is usually no sclerosis of Specimen 62, 1913.) 

the surrounding bone and no thickening 

of the periosteal bone. Figs. 12, 16, and 22 may be taken as quite characteristic 
of the appearances in small cysts at the time of the fracture. 

The cysts vary greatly in extent; most often they are close up to the 
upper epiphyseal line of the humerus and extend downwards for a distance of 
one to two inches; but they may reach a third of the way down the bone ; 
and in Sonnenburg’s case the cyst occupied the whole of the shaft. The upper 
end of the cyst very often lies in close proximity to the epiphyseal line. But. 
as is well shown in Figs. 12 to 20, growth at the epiphyseal line moves the cyst 
further and further down the shaft. It may therefore be assumed that a 
cyst which ‘is found close to the upper end of the bone is of recent origin ; 
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one of the middle of the shaft is probably of older origin; and one which 
occupies the whole of the shaft has probably arisen early in life, and has 
continued to extend. Although in some cases the upper margin of the cyst 
has actually been formed by the epiphyseal cartilage, in no case does this 
appear to have interfered with the growth of the bone. 

Differential Diagnosis.—In the upper part of the humerus, cysts are 
probably more common than any other endosteal tumour. Secondary 
carcinoma may occur here, and give rise to difficulty in older subjects, more 
particularly if the primary tumour is not in an accessible situation. True 
endosteal sarcoma of the upper end of the 
humerus is usually a very painful affection ; 
the radiograph will, at quite an early stage, 
show that the tumour has expanded beyond 
the limits of the bone (Fig. 31). Chronic 
abscess and gumma of the humerus are also 
rare; they should be distinguished by the 
presence of periosteal thickening of the bone. 
An enchondroma of the upper part of the shaft 
of the humerus, described by Gask, closely 
resembled a cyst in the radiograph. In this 
ease, however, swelling and disability occurred 
without any accident; and upon a careful 
examination it will be noted in the radiograph 
that there is some sclerosis of the surrounding 
bone, and that the translucent area is sub- 
divided by trabecule, and is not central 
(Fig. 32). 

A careful consideration of the clinical his- 
tory, physical signs, and radiograph, will enable 
the diagnosis to be made with considerable 
certainty ; but in any case in which there is 
the least doubt, an exploratory operation will 
settle the question at once: 

in. et Mies, anmn OR the Treatment. — In reviewing the recorded 
humerus, showing expansion of the cases, it will be seen that the treatment has 
bone with great thinning of the bony . ° ° : 
shell upon the inner side. varied from complete Inaction to amputation 
of the limb. In my third case, the bone 
around the cyst became much strengthened after the fracture; and, as 
far as could be judged by radiographic examination, the cyst itself became 
subdivided by trabecule (Fig. 25); the arm was strong and sound 
seventeen months after the fracture. Haberer records a case in which 
three fractures occurred in the course of two years; after the last of these 
the cyst ceased to progress. Répke watched a case in which operation 
was refused for two years; at the end of this time the arm was strong, and 
Répke says that the expansion of the bone was no longer present: but the 
radiograph he reproduces appears to show a cyst still there. Most of the 
cases have been treated by opening and curetting the cyst, the wound being 
sometimes closed, sometimes packed and allowed to granulate. The functional 
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result from this treatment has been uniformly good. In many cases it is said 
that the cyst has completely disappeared. In my first two cases in which this 
treatment was carried out, the cyst in each case remained and even enlarged, 
but the functional result was excellent ; in these cases the wound was com- 
pletely closed at the time of operation. In the second case the cyst was 
curetted a second time because it was enlarging. 

In a number of cases resection of the affected portion of the humerus 
has been carried out, sometimes sub-periosteally, sometimes with the periosteum. 
In most of those so treated a portion of the fibula has been transplanted to fill 
the gap. Whilst, on the whole, these have been very successful, and have been 
useful in demonstrating the possibilities 
of bone transplantation, there can be no 
doubt that the operation is unnecessarily 
severe. 

Amputation has only been performed 
as a result of mistaken diagnosis, or from 
a misconception as to the origin of the 
cysts. 

The proper treatment of these cysts 
of the humerus may, therefore, be stated 
to be curetting, although it is perfectly 
justifiable to watch a cyst for a time and 
see whether it progresses. The curetting 
should be thorough, and the medullary 
cavity of the bone should be opened 
above and below, so as to admit normal 
marrow into the cavity left. No acci- 
dents have occurred during the curetting 
of a cyst of the humerus. If there is 
any deformity, the humerus may be 
safely broken or cut through at the site 
of the cyst in order that the bone may 
be straightened. 

Pathology.—The pathological changes 
found in these cysts of the humcrus : 
. . Fic. 32.—Enchondroma of humerus. 
appear at first sight to be very various (Gask’s Case.) 
and contradictory; yet upon careful 
examination they will be found to be really uniform, although complicated. 

The contents are always fluid, varying from yellow to deep reddish brown 
in colour, sometimes clear, sometimes containing cholesterin crystals, which 
are probably the result of previous hemorrhages. In several cases this fluid 
has been cultivated ; upon one occasion only has any growth resulted, and 
then only a white staphylococcus. Solid masses in the cyst are very rare; in 
my second case, when curetted for the second time, some solid particles were 
removed which possibly came from within the cyst; these consisted of a 
spindle-celled loose fibrous tissue containing some giant cells, and numerous 
pigment granules. 

The cyst walls are by no means all alike. When a smooth wall exists it 
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consists of well-formed fibrous tissue, which merges externally into a fibrous 
marrow. The latter replaces the normal marrow in the neighbourhood of 
the cyst. In this fibrous marrow, which occurs in the wall of all these cysts, 
whether there is a proper lining or not, there may be found bone, osteoid tissue, 
cartilage, patches of calcification, giant cells, and hemorrhages. 

The bone for the most part shows active absorption by osteoclasts ;_ in 
several cases it has been found to be surrounded by a layer of osteoid tissue, 
bone which has cither never been calcified, or else has been deprived of its 
calcium salts. There is usually also a certain amount of evidence of the deposit 
of bone by osteoblasts ; and at the periphery there is always a thin residue of 
the normal cortex of the humerus. 

The cartilage may be abundant, as in Virchow’s case and in the specimen 
at the Royal College of Surgeons, but it occurs always in small patches, and 
not in a continuous mass such as one would expect to find in an enchondroma. 
It may be hyaline, but is more often fibrous; it may be partly calcified. It 
also shows evidence of absorption at the periphery by osteoclasts. 

Patches of calcification, hemorrhages, and pigment granules (hzemo- 
siderin) are usually scattered in the fibrous marrow. 

The giant cells form an important feature. For the most part they are 
undoubted osteoclasts and lie in close proximity to the bone and cartilage. 
But they are found also, either singly or in clumps, in the fibrous marrow, 
which may itself vary from fully-formed fibrous tissue arranged in firm 
parallel fibres, to a loose vascular spindle-celled tissue. The giant cells do 
not in the least resemble those found in tuberculous tissue, nor are they 
found specially in the proximity of hemorrhages or patches of pigment. 
They resemble the osteoclasts, and there appears to be no reason to differ- 
entiate them from these. In places where there are collections of these 
giant cells in a spindle-celled stroma, the appearances closely resemble those 
of a myeloid tumour. 

No evidence of myxomatous degeneration in the fibrous tissue or cartilage 
appears to have been noted. 

This pathological picture has been variously interpreted. Briefly stated, 
the possibilities appear to be the following :— 

1. The cysts are derived from enchondromata by degeneration or by 
absorption of the cartilage by osteoclasts. This was Virchow’s view. 

2. They are derived from myelomata in which the bulk of the tumour 
formation has been absorbed, the surrounding sce dad being the reaction in 
the bone and marrow around. 

3. They result from a form of chronic inflammation in the marrow, 
osteitis fibrosa. 

4. They result from hemorrhages into the bone, the other changes being 
secondary reactions in the marrow and bone. 

5. They result from a perverted growth of bone and marrow, the balance 
between bone formation and absorption being disturbed, the osteoclasts 
taking on an excessive function, and the connective -tissue elements in the 
marrow developing to an extreme degree. Upon this theory the condition 
would be named osteodystrophia cystica (with von Mickulicz), or a metaplasia 
of bone and marrow. 
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4 These cysts of the upper end of the humerus have been described at length, 
because they form so clear a clinical type, and serve as a good introduction 
to the much less common lesions of some other bones. Although, in the cases 
so far mentioned, these cysts have been solitary, cysts in this situation have 
occurred in association with similar pathological changes in other bones. These 
will be referred to later. 

If the growth of the bone is allowed for, this type of cyst will account for 
all cysts in the humerus except those which have been found quite close to 
the lower end. These have been very few. Corson reports the following case. 


A girl suffered from pain in the arm from the age of 17 onwards. At 18 she 
fractured the humerus by slight violence, the fracture uniting without the cyst being 
diagnosed. The pain continued, and at 21 there was an evident swelling. Corson’s 
radiograph does not show the extremities of the bone, so that the relationship to the 
epiphyseal lines cannot be made out ; but there is evident expansion of a considerable 
part of the lower half of the shaft of the humerus. The cyst was explored, clear 
synovia-like fluid escaping. The cavity was 8 cm. long, with a very thin bony shell. 
It was not curetted, but simply packed. Two years later the arm was strong ; there 
was, however, a tiny sinus. The cyst wall presented a well-organized lining membrane, 
no active changes were evident, and Corson suggests that the condition was the result 
of an old osteitis, largely overcome, but at the expense of very extensive bone atrophy 
and impaired function. He also suggests that an attack of typhoid fever at the age 
of 15 might have been the cause. There appears to be no reason for separating 
this case from the last group. 


Mr. Raymond Johnson has kindly sent me notes of the following case. 


A. D., male, age 22. Admitted to University College Hospital on August 3, 1912. 
Six years ago he fractured the right humerus just above the elbow. In two months 
he could use the limb freely. Four and a half months ago he began to fail in health, 
and had a cough ; he was said to be tuberculous, and was sent to a sanatorium. Two 
months ago the right arm began to be a little painful above the elbow, and the joint 
could not be completely straightened. A week ago, whilst taking hold of a banister 
to help himself out of a chair, he suddenly felt the arm give way and become quite 
useless. The humerus was found to be fractured, and a splint was applied. _ 

Upon admission, the patient was thin, there were signs of consolidation at the 
left apex, very little cough, no tubercle bacilli found in the sputum, temperature 


| normal. sabes 

There was a fusiform swelling of the right humerus just above the condyle the 
bone was fractured through the middle of this. The upper end of the right radius 
was also enlarged by a painless, elongated, fusiform swelling. The left fibular 
malleolus was enlarged, and the foot somewhat inverted, as the result of a fracture 
at the age of 9. Radiographs showed cysts in the lower end of the shaft of the 
humerus and in the upper part of the shaft of the radius. 

On August 14 the humerus was explored and found expanded into an indefinite 
cavity involving both fragments and containing blood-clot ; it was surrounded by 
cancellous bone. The cavity was scraped. The radius was also explored, and a 
cyst found, the compact bone being reduced to a thin plate. 

The fracture united firmly. Subsequent radiographs showed that the cysts in 
both bones were apparently filling in and becoming smaller. 


Decken reports a further case of cyst in the lower end of the humerus in a 
boy, age 19, in whom a swelling in this situation arose four weeks after a fracture ; 
I have not been able to obtain his paper. In Capt. Bradfield’s case of multiple 
cysts, referred to later, there was also a cyst in this situation. 

So far as these scanty records go, the cysts in the lower end of the humerus 
seem to agree fairly well in clinical type with those in the upper end of the bone. 
VOL. II.—NO. 5. 4 
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Clavicle.—The few cysts in the clavicle which have been recorded appear 
to come definitely into the class of myelomata. K6énig mentioned two such 
at the meeting of the German Surgical Society in 1906. There is an 
excellent specimen of such a tumour in the museum of St. Bartholomew’s 
Hospital (471d); it is labelled as follows. 


** The outer third of the right clavicle, which has been laid open longitudinally 
to show great expansion of the bone due to a myeloid sarcoma. The cut surface 
shows that the bone is greatly thinned, and that the cavity is intersected by fibrous 
septa forming several cysts. In the cavity are to be seen old blood-clot and portions 
of soft growth. 

** Removed by operation from a girl, age 6, in whom redness, tenderness, and 
swelling of the outer part of the clavicle had been slowly increasing during six weeks 
before the operation. There had been no pain. Recovery was rapid and complete.” 


Pflugradt, at the meeting of the German 
Surgical Society in 1912, showed a specimen 
from the following case. 


It was taken from the clavicle of a girl, 
age 18, in whom a cyst developed immediately 
after a traumatic—i.e., not pathological—frac- 
ture. The cyst was multilocular with a firm 
fibrous capsule. Microscopically, around the 
cyst were found the typical changes of osteitis 
fibrosa ; in the central part, in the septa of the 
cavity, there was connective tissue with con- 
siderable masses of giant cells. Pflugradt con- 
sidered that the difference between his speci- 
men and a sarcoma lay in the changes in the 
direction of organisation found around the cyst. 


This case, like several others to which 
reference will be made later, appears to be 
intermediate in position between bone cysts 
and frank myclomata. 





Ulna.—Cysts of the ulna appear to be 
very rare. G. D. Davis, at a discussion at 
the American Orthopedic Association in 
1911, mentioned a case of cyst of the ulna 
in which, after breaking the wall, there 
being no lining membrane, there was found 

Fic. 33.—Myeloma of radius. some blood-clot, while up in one corner 

there was a small piece of granulation tissue 
which was submitted to the microscope and showed beautiful giant cells. He 
suggested that myeloid sarcoma and osteitis fibrosa were variations of the 
same condition; that in one case we find very little growth, and call the 
condition osteitis fibrosa; in the other there is more rapid growth, and we 
call it myeloid sarcoma. The following cases have been described. 








A woman, age 25, had a cyst in the shaft of the ulna, there being swelling of ten 
months’ duration, and no history of any injury. The cyst contained reddish fluid, 
and possessed a lining membrane of fibrous tissue, well formed externally, more 
cellular internally. The cyst was curetted and healed. (PONz10.) 
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A girl, age 18, had a cyst in the shaft of the ulna ; there had been swelling since- 
childhood, but pain had only arisen three weeks before. The cavity was opened ; 
it contained a thin straw-coloured fluid which could not be cultivated. A cyst wall 


of reddish soft tissue could be peeled from the cavity, which it lined ; it consisted of 


granulation and myxomatous tissue, no trace of cartilage being visible. The cavity 
was packed, and an uneventful recovery resulted. The radiograph reproduced in 
Jones’s paper shows a central cavity with considerable sclerosis of the surrounding 
bone and some thickening of the shaft. The appearances are rather suggestive of a 
central abscess. (ROBERT JONES.) 


A girl, age 6, had a cyst in the upper end of the ulna for 
six years, the first symptom being swelling. Radiographs 
were taken at intervals. At the end of four and a half years 
the cyst was filling with bone trabecule. One of the radio- 
graphs is reproduced by Bloodgood. (CoLvry.) 


These cysts in the ulna are not sufficiently numerous 
to enable any clinical picture to be constructed. 


Radius.—Except for Raymond Johnson’s case, in 
which there were cysts of the humerus and radius, the 
only clear case of simple cyst of the radius I have been 
able to find reported is that of 
Wilms. 

This was a woman, age 21, who 
had suffered two fractures of the lower 
end of the bone. A cyst involving the 
lower third of the shaft was diagnosed 
by means of a radiograph. It was 
opened, and found to contain a blood- 
stained fluid in which were cholesterin 
crystals. A thin layer of connective 
tissue was peeled from the interior, and 
the wall crushed in. It healed well. 
The portion removed was a vascular 
connective tissue. 

Murphy reports a case as a cyst 
of the radius, ‘but he saw it only 
after a previous operation had been 
performed, and the radiograph looks 
like that of a myeloma. 

Myelomata of the lower end of the 
radius are comparatively frequent. 

Fie. 34.—Cystic myeloma of lower end of Fig. 83 shows the characteristic 

radius. (Royal College of Surgeons’ Museum. j : 
Specimen 16378.) appearances in a solid mycloma, ‘the 
subdivision of the space by tra- 
becule being usual. Fig. 34, from a specimen in the museum of the Royal 
College of Surgeons, shows a remarkable form of myeloma, which well exhibits 
the possibility of cyst formation in these tumours. The catalogue description 
is as follows. 

‘© 1637b. A vertical section of the lower part of the forearm with the hand. 
Expanding the lower end of the radius is a large circumscribed tumour, which consists 
of a congeries of variably-sized cysts, and measures about four inches in diameter. The 


contents of the cysts have been coagulated by the formol used in the preservation of 
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the specimen, and appear to have been of a serous kind; into many of the cysts 
hemorrhages have taken place. The tumour is in places surrounded with a thin 
shell of bone representing the remains of the radius. The solid tissue between the 
cysts near the surface of the growth shows the typical structure of a giant-celled 


sarcoma. 
‘The parts were removed from a woman, age 37, admitted to St. Thomas’s 


Hospital, under the care of Mr. Pitts, in March, 1900. She had sustained a Colles’s 
fracture four years previously, and from that time the swelling had dated. The 
skin over the tumour was of a dusky hue, and had given way at one point. No loss 
of flesh had been noticed. The patient was discharged well in May.” 

Fig. 35, a radiograph of a chronic 
abseess of the shaft of the radius, shows 
the eccentric expansion of the bone and 
the slight sclerosis around the cavity. 
On account of the complete absence of 
periosteal thickening, there was great 
difficulty in diagnosing this condition 
from a simple cyst. 





Femur.—A larger number of cases of 
cysts, or of osteitis fibrosa, in the femur 
have been recorded than in any other 
bone. These cases, however, do not form 
nearly so clear or so well-defined a group 
as do those in which the humerus is 
affected. The clinical picture is more 
complex, there is often a large solid 
tumour, and in a larger proportion of the 
cases there has been an associated affec- 
tion of one or more other bones. Oniy 
those cases in which a single bone has 
been affected will be dealt with here, the 
inultiple lesions being reserved until a 
later section. 

In a small number of cases there 
has been a cyst with little or no solid 
pathological tissue around, so that these closely resembled the usual form of 
cyst as it occurs in the humerus. The following case, reported by Mr. Maynard 
Heath, is perhaps the best example of this. 

A boy, age 6, fell and hurt his left hip a year previously. Three months later 
he fell again, and broke the neck of the femur. He was treated in plaster of Paris, but 
never walked well. Upon admission to the Hospital, there was evident deformity 
and swelling of the upper part of the left thigh. The limb was shortened and everted, 
and crepitus could be obtained. A radiograph showed a globular enlargement 
involving the neck of the femur and trochanteric region, with a fracture through the 


lower part of the neck. 

The bone was cut through below the cyst, and the upper part of the femur resected. 
The upper end of the shaft was fixed into the acetabulum by wiring. At the present 
time the boy has a good strong useful limb, with about three inches shortening. 

The specimen is in the Museum of University College Hospital (237b), and is 
represented in Fig. 36. It shows a cyst which occupies the base of the neck, and 














Fic. 35.—Chronie abscess of radius. 
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about 2 in. of the upper part of the shaft, of the femur. The bone is a little expanded, 
the surface smooth, and the periosteum normal. Upon section, the cavity was found 
to be filled with soft, dark red, gelatinous masses, divided by several narrow septa. 
Bounding the cavity inferiorly was a semi-transparent stratum containing spicules 
of bone. The upper part was bounded by soft bone. The shaft of the femur at the 
point of section appears normal. 

Microscopically, the red gelatinous material consisted of a finely granular structure- 
less material, staining with eosin, and broken up by coagula of blood and fibrin. 
Surrounding this was a layer of dense fibrous cellular tissue, well supplied with vessels. 
The bone trabecule are greatly reduced in thickness, and show absorption by osteo- 
clasts. The marrow spaces are large, and contain a young fibrous tissue, which in 
places resembles myxomatous tissue. No cartilage was seen, and no collections of 
osteoclasts except in proximity to the bone. 


Silver has described a similar 
case. 

The patient was a boy, age 4. 
Eighteen months before he came 
under observation he had injured 
his left hip, and had limped for a 
short time. Six weeks before, the 
limp reappeared. A radiograph 
showed a cyst involving the neck 
and upper inch of the shaft of the 
femur, with a fracture in the lower 
border of the neck of the bone. 
The cyst was incised through the 
trochanter, and a single cavity was 
found with smooth walls and no 
lining membrane. It was curetted ; 
the fluid was ** serous,” and proved 
sterile on culture; no solid matter 
was removed. A flap of tissue was 
turned into the opening in the bone, 
and the wound closed. Six months 
later the limp returned ; but as a 
radiograph showed a satisfactory in- 
crease in the density of the bone, 
nothing further was done. How- 
ever, as the symptoms persisted, 
and a later radiograph showed, if 
anything, an extension of the cyst, 
a further operation was performed 
a year and nine months after the Fic. 36.—Cyst of the upper end of the 
first. The cyst was again opened, femur. (Maynard Heath’s Case.) 
and was now found to have a dis- 
tinct lining membrane. It was curetted thoroughly, the wall crushed in over a 
considerable area, and filled with bismuth paste. Silver says that a year after the 
second operation there was every indication that a cure had been accomplished. 

Pathological examination of the wall of the cyst removed at the second operation 
showed that the bone trabecule of the cortex were separated by a fibro-granulomatous 
tissue consisting of long and short spindle cells, forming a network which was infiltrated 
here and there with round cells and with hemorrhages. A few newly-formed capillaries 
were seen. The Haversian canals were filled with a similar tissue. The bone 
trabeculz were lined with one or more layers of osteoblasts, and in some places there 
were groups of osteoclasts. The material obtained by curetting consisted of a fibro- 
granulomatous tissue, fibrinous masses which were infiltrated with round cells, poly- 
nuclear leucocytes, small and large hemorrhages, some bone spicules, and irregular 
masses of cartilage ; the bone spicules were covered with osteoblasts. 
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Simmons has reported another case. 


A boy, age 5, had fractured the femur eight weeks before. The cyst occupied 
the neck and upper inch of the shaft of the femur. It was curetted, with a result 
which was described over three years later as perfect. The wall of the cyst showed 
small bone trabecule in a connective-tissue matrix, which in places was myxomatous, 
and in other places assumed the characters of normal medulla. Along the edges of 
the trabecule were many osteoblasts. In one section were a few giant cells. A 
few islands of cartilage were found in sections cut at the time of the operation. 


It will be noted that these three cases, in which the clinical and pathological 
pictures were closely similar to those seen in the cysts of the upper end of the 
humerus, all occurred in young children. Another case described by Borchard, 

of a cyst in the tro- 
_chanteric region, in a 
boy, age 7, diagnosed as 
a cyst resulting from 
the breaking down of a 
sarcoma, and cured by 
curetting, was almost 
certainly of the same 
nature. The only sim- 
ple cyst in this region 
in an older subject. of 
which I have been able 
to find a record is one 
in a boy, aged 18, men- 
tioned very briefly by 
H..L. Taylor at the dis- 
cussion upon Silver’s 
paper. The details given 
are too meagre to enable 
this case to be classified. 
Bloodgood also reports. 
a cyst in the trochan- 
teric region in an old 
patient, age 70, who 
suffered from  osteo- 
arthritis, and mentions a similar case of Braun’s in ‘a woman, age 78. 

It is far more common, in the upper part of the femur, to find that the 
cyst or cysts constitute only a minor feature, there being a mass of solid tissue, 
chiefly fibrous, in which they are embedded. The3following case is, in most 
respects, typical of this class. F ae SY 

R. F., a-healthy-looking girl, Was well until the age of 14, when she had slight 
pain in the right thigh, and began to limp. She attended St. Bartholomew’s Hospital 
soon after. At that time the right femur was about 1} in. shorter than the left, and 
was slightly bowed, convex antero-externally, at the junction of the upper and middle 
thirds. A radiograph showed that the shaft of the bone was slightly thickened at 
this point, and that on the outer side was a small raised point at which the cortical 
part of the bone was destroyed, as if a cloaca existed. 


She continued to walk lame, the pain at times being severe. She was taken 
into the Hospital, but no exact diagnosis was made. In October, 1913, at the age 











Fic. 37.—R. F. Cyst in the neck of the femur. 
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of 18, she returned to the Hospital, after an absence of two years. The pain was 
now severe, the femur was evidently bowed, and was 2} in. short. A radiograph 
showed the same appearances in the shaft, but, in addition, the neck of the femur 
was examined, and showed the presence of a large cyst (Fig. 37). This, together 
with the fact that in the meantime my attention had been called to the condition of 
osteitis fibrosa, enabled me now to diagnose the condition. 

A more careful examination of the radiograph of the shaft of the femur showed 
that it was larger than that of the opposite-side for two thirds of the way down the 
shaft and that this upper part failed to show a clear thick cortex as on the other 
side. It was therefore thought that probably the disease extended down the shaft 
of the bone, for about two thirds of its length, to a point where an appearance of 
normal cortex reappeared (Fig. 38). The Wassermann reaction was negative. 

In January, 1914, the cyst in the neck of the femur was explored from the front. 
It was found to contain a yellow fluid, and to be lined with a thick fibrous membrane. 
The latter was removed, and the cyst curetted. 
Some fragments of cancellous bone were then 
removed from the interior of the head of the 
tibia and inserted into the cavity in the femoral 
neck, the wound being closed, except that a 
packing of gauze was left down to the aperture 
in the bone for forty-eight hours. Three weeks 
later the shaft of the femur was opened from 
the outer side; the cortex was thin, and the 
interior of the bone contained a mass of firm 
tissue, which was removed with the spoon and 
with a chisel ; it completely replaced the mar- 
row. After its removal a cavity remained, 
surrounded by a thin layer of compact bone, 
and extending for a distance of more than 6 in. 
up and down the shaft, communicating below 
with the medullary cavity, but apparently still 
bounded above by diseased tissue. There was 
considerable hemorrhage during this operation ; 
it was, however, easily controlled by packing. 
The wound was packed and closed, the pack- 
ing being removed after forty-eight hours. 
Good healing followed. The patient was dis- 
charged from the Hospital wearing a Thomas’s 
splint. It is too early at the present time to 
record the result of this treatment. 

Microscopic examination of the membrane 
which lined the cyst showed only fibrous tissue, 
which was for the most part rather loose in Fic. 38.—R. F. Shaft of femur filled 
texture and vascular. There were only small with firm fibrous tissue. 
spicules of bone in the peripheral part, and no 
cartilage or giant cells were to be seen. The tissue from the shaft of the femur 
consisted chiefly of a firm fibrous or fibrocartilaginous tissue, in which were em- 
bedded spicules of bone ; the latter were scattered throughout the mass, and were 
not confined to those parts which lay in the region near the cortex; they must, 
therefore, have represented a new formation of bone. But there were practically no 
indications of active changes in the shape of deposit or absorption of bone. No 
osteoclasts were to be seen (Figs. 39 and 40). There were no cysts in the shaft 
of the femur. 











. 


In this case there was no definite history of a fracture, although the 
appearances in the radiograph suggest that the neck of the femur had given 
way at some time. There are many similar cases on record, in most of which 
a fracture occurred. The following may be cited as examples. 
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In a woman, age 29, there had been a fracture of the femur at 11, after which 
there was a gradual onset of pain, swelling, and deformity. At 29, after a slip, the 





Fic. 39.—Tissur FROM SHAFT OF FEMUR. 


R. F. Spicules of bone in a firm fibrous marrow. 
No osteoclasts, and few osteoblasts. Specimen is 


not decalcified. (Low power.) 


limb became useless. At that time 
there was much deformity of the 
upper end of the femur, rendering 
the limb 11 cm. short. The femur 
was explored, and in doing a wedge- 
shaped osteotomy the osteotome 
entered a cyst. Union did not take 
place, and a year after the first 
operation an amputation through 
the hip-joint was carried out. The 
patient died of shock. <A_ pseud- 
arthrosis was found at the site of 
the osteotomy, the ends of the bone 
being flattened and united by fibrous 
tissue. Below this there was no 
abnormality, but above there was 
a large cyst. Above the cyst, the 
head, neck, and upper part of the 
shaft of the femur were filled with 
a firm white tissue, in which was a 
second cyst. The cyst had a bony 
wall 2 to 5 em. thick; inside this 
was a firm layer of cartilaginous 
consistency, which could be peeled 
off with difficulty. 

Microscopically, the cyst walls 
consisted of fibrocartilage; the 


ground substance in the neck of the femur ‘was firm fibrous tissue, which much 


resembled fibrocartilage ; in_ its 
meshes were pieces of bone and 
marrow. {(KO6RTE.) 


A woman, age 40, was a chronic 
invalid. She had _ suffered from 
scoliosis from childhood. At 40 
she fractured the right femur by a 
fall; before this she had suffered 
for some months from pains in the 
limbs, and for five months had 
been unable to walk. A fortnight 
after the first fracture there occurred 
a spontaneous fracture of the left 
femur. No operation was_per- 
formed, but the patient died a short 
time after. 

Post mortem, cysts were found 
in the upper part of ‘the shafts of 
both femora; in the right femur 
there were three such cysts, in the 
left there was one large loculated 
cyst. These cysts were lined with 
firm tissue, in places fibrous, in 
places fibrocartilaginous. Korte 
believed these cysts to have arisen 
by the degeneration of enchondro- 





Fic. 40.—TissvE FrRoM SHAFT OF} FEMUR. 


(a) Bone with surrounding fibro-cartilage ; 
(b) Fibro-cartilage. (High power.) 


mata in each case, in this following Virchow’s hypothesis. (K6rrT«E.) 
In a girl, age 14, bending of the femur commenced at the age of 6. At 14 the 
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femur was much bent, 4 to 5 em. short, enlarged, and painful on pressure. The 
centre of the deformity lay a hand’s breadth below the great trochanter. An 
exploratory operation revealed a cyst the size of a pigeon’s egg, and above this 
several smaller cysts ; these were all embedded in a firm fibrous tissue of cartilaginous 
consistency. The whole of this diseased tissue was scraped out, and the bone fractured 
and put straight. It united well, and six years later the limb was strong and useful, 
although short. The walls of the cyst consisted of an avascular connective tissue ; 
above this the tissue was very various, containing fibrous tissue, fibrocartilage, and 
bone. (SCHLANGE.) 


A girl, age 18, had fractured her femur at 13; the fracture united, but some 
months later the bone became painful and began to bend. At 18 there was an angle 
in the femur, and the limb was 2 cm. short. The femur was explored, and found to be 
filled with a yellow tumour containing a cyst at the site of the fracture. The diseased 
tissue extended up into the great trochanter and 4 cm. down the shaft. This was all 
removed, the bone being cut through and straightened. Two years later the limb 
was a little short, but strong and useful. In this case the tissue removed was much 
more cellular, and contained patches of bone. It was very rich in giant cells, 
especially in the regions of softening ; so much so that if the general character of 
the tumour had not been known, one might, from examining these parts, have taken 
it for a myeloid sarcoma. (SCHLANGE. ) 


A boy, age 7, had fractured his femur at the age of 3. After the fracture there 
had been a gradual onset of painless bending of the bone, the point of bending being 
a little below the trochanter. A cyst was opened, and firm yellow tissue found 
extending up and down the femur. This was scraped out, and the femur fractured 
and straightened. There was good union in eight weeks. The wall of the cyst con- 
sisted of fibrous tissue; the other tissue showed fibrocartilage. (SCHLANGE.) 


A girl, age 17, had fractured her femur twice at the age of 5. Death from ether 
pneumonia followed an exploratory operation, so that the specimen was obtained 
for examination. It presented a most complex picture, there being cysts, fibrous. 
tissue, patches of bone, and large masses of cartilage. ‘The appearances were very 
similar to those in the femur in von Recklinghausen’s case of multiple lesions (Fig. 55°. 
(KUSTER.) 


A boy, age 15, with a previous fracture at 5, was a case very similar to those 
already described ; this also gave a good result after scraping out the diseased tissue. 
(Kocu.) 


In a man, age 37, the first symptom was pain at 36. A cyst was diagnosed in 
the femur just below the trochanter, and this was opened and curetted, with a good 
immediate result. Two and a half years later, however, there was severe pain, and 
the femur was found to be deformed. There was then thickening of the whole of 
the upper end of the bone, bending of the femoral neck, and the radiograph showed 
the cyst still present. In this case, thought at the time of the operation to be a simple 
cyst, there was doubtless also a diffuse change in the surrounding bone, this diseased 
tissue not being completely removed. (BRADE.) 


Other similar cases have been described by Kehr, Glimm, Halsted, 
Kammerer, and others. Borchard also described such a case as a spindle-celled 
sarcoma. As he treated it by scraping out the diseased tissue, and there was 
a good result a year later, it may be assumed that the diagnosis was incorrect. 

The following case is described by Roughton. 

A girl, age 13, had fractured her femur, by slight violence, immediately below 
the great trochanter. The diagnosis of sarcoma was made, and the limb amputated 
through the hip-joint. In the specimen removed (Fig. 41), which is preserved in 
the museum of the Royal Free Hospital, there is a cyst of considerable size, with 
bony walls, and a smooth lining; the contents consisted of gelatinous tissue and 


blood-clot. The periosteum was thickened and gelatinous, and the muscles around 
infiltrated. The gelatinous tissue, both in and around the cyst, consisted of spindle 


VOL. IIl.—NO. 5. 5 

















42 THE BRITISH JOURNAL OF SURGERY 


and stellate cells, in places myxomatous. Externally these actually infiltrated among 
the muscle fibres, so much so as to raise strong suspicion that they were sarcomatous. 
Roughton, however, thought that this was a case of a simple cyst ; and this is con- 
firmed by the fact that the patient is alive and well at the present time, five and a 
half years after the amputation. 


In the following case the diagnosis rests upon clinical grounds, no operation 
having been performed. 


E. B., a woman, whose exact age was doubtful, in 1880, at the age of 15 (?), 
was admitted at St. Bartholomew’s Hospital, with the history that two years before, 
she had fallen and injured her right thigh ; 
she was able to get up and walk home, but the Lo 
pain continued for some weeks. Ten days Mee é ash 
before admission she again injured the hip ; 
since then there had been much pain, and a 
swelling had appeared. 

A hard swelling was found in the upper 
part of the right femur, as if the bone was 
thickened by about 1 in. It was slightly 
painful, but hip movements were free. A 
diagnosis of chronic periostitis of the femur was made. 

Two years and four months later she was re- 
admitted, her age being now given as 16. Six months 
before, she noticed that the right thigh was bent. 
There was then a sudden bowing outwards in the right 
femur about 3 in. to 4 in. below the great trochanter, 
the bone being thickened at the bend; the tissues 
around were hot and slightly tender. The right thigh 
was 1? in. shorter than the left : the whole limb was, 
however, 2} in. short (this probably alluded to the total 
apparent shortening). Under ether, Mr. Smith, by the 
exercise of slight force, fractured the femur; he thought that 
there was disease at the point of curvature. A long splint was 
applied ; the shortening was then ?in. On returning from the 
convalescent home, four months later, the girl walked without 
crutches, but with a slight limp; there was not more bowing, 
but the bone was more thickened at the bend ; the shortening 
was now I} in. 

The patient was next seen by me at the Metropolitan 
Hospital on July 7, 1907, twenty-nine years from the time of 
the first injury ; she came for the provision of a high boot, but 
walked with crutches and put very little weight upon the limb. 
The shortening was now: 3} in.; the femur was much thickened ag, Bites ot 
in its upper part and bowed outwards. There was fixed adduc- the upper part of the 
tion at the hip-joint, but, except for this, the movements at shaft of the femur. 
this joint were free. A skiagram (Fig. 42) showed that the neck, (Roughton’s Case.) 
trochanters, and upper 3 in. of the shaft of the femur were 
expanded, rarefied, and curved ; the expanded area was subdivided extensively by 
trabecule. The lower limit of the diseased area was sharply marked off from the 
rest of the shaft. The history given was so inaccurate as to lead to the supposition 
that the condition had arisen quite recently ; a diagnosis of endosteal sarcoma 
was made, and amputation advised. This was refused, and the patient lost sight of 
for eighteen months. She then returned, and the condition was found to be 
absolutely unaltered. Having in the meantime seen a patient with fibrous osteitis, 
I was now able to make this diagnosis, and I advised the correction of the deformity 
by the removal of a wedge. This was, however, refused. Since that time the 
patient has been under observation from time to time, and the condition has not 
altered in any respect. The Wassermann reaction is negative. 
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The specimens from Heath’s and Roughton’s cases, already mentioned, 
are the only two which I am able to find in London museums, illustrating cysts 
in the femur. 

From the cases described above, it is much more difficult to establish a 
definite clinical picture than it is in the case of the humerus. 




















Fic. 42.—E. B. Fibrocystic disease of the upper end of the femur. 


Clinical History.—Here again fracture is very common, and the fracture 
appears, sometimes at least, to have been incomplete. In Silver’s case, and 
in my first case, there appear to have been fractures which took place without 


the patient’s knowledge. As a rule, union of the fracture has been good, but 
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there has often been subsequent bending and swelling. It almost appears as 
if the fracture results in an increase in the formation of new fibrous or fibro- 
cartilaginous tissue, with resulting enlargement and bending of the bone. 

There appears to be a much wider-age distribution than in the case of the 
humerus. Whilst the simple cysts have occurred in young children, the 
formation of masses of fibrous and other tissue may apparently go on at any 
age. Some investigators have suggested that the real onset of the disease has 
been earlier than at first appears, the patient’s attention only being called to 
the condition when considerable deformity, or else a fracture, occurred. This 
is rendered probable by the long histories obtained in some of the cases. But 
whether the disease can arise for the first time in adult life or not, it is clear 
that it can progress at any age; Brade’s case makes this quite certain. 

Radiography.—The diagnosis must depend upon the radiographic appear- 
ances. When there is considerable expansion of the bone with the formation 
of cysts, these are very characteristic. Fig. 42 will serve as a good example. 
It may be taken as a rule that there always remains a shell of cortical bone 
around the tumour except at the site of a fracture. The complete disappearance 
of the cortex at any point should at once raise suspicion that a sarcoma has 
to be dealt with. The central position of the tumour is important, and also 
the alssence of periosteal thickening and of sclerosis of the surrounding bone. 

The chief difficulty will arise in cases in which there is little expansion of 
the bone. In Fig. 38, from my first case, the only change shown is the uniform 
density of the bone of the shaft of the femur, and the difficulty in getting any 
indication of a clear cortex of compact bone. The diagnosis was only made 
in this case by the discovery of the cyst in the femoral neck. 

An apparent subdivision of the translucent area by trabecule is much 
more frequent in the femur than in the humerus. 

Differential Diagnosis.—Two points only need be mentioned. In the 
first place, a fracture through a diseased area may be looked upon as a simple 
traumatic fracture unless carefully examined in a radiograph. In the second 
place, there is a very real difficulty in diagnosis from sarcoma. In the latter 
connection, the length of the clinical history is of most importance, and the 
points already mentioned in the radiography—viz., the central position, the 
persistence of a layer of cortex, and the absence of periosteal changes—will 
assist. 

Mr. Raymond Johnson has sent me notes of the following case in which 
this difficulty arose. 

A man, age 23, fractured the middle of the shaft of the femur in June, 1911. 
The injury was slight, but there were no previous symptoms. Union occurred with 
some deformity. No radiograph was taken. He returned to work as a porter until 
July of the following year, when he was re-admitted to the Hospital with pain at the 
seat of the fracture, which was relieved by a short period of rest. He returned to 
work until the following October. He then fell over a box and the pain returned. 
A splint was applied, but without relief. In April, 1913, there was considerable 
swelling at the site of the fracture, crackling could be obtained upon pressure, 
and there was a sense of fluctuation; the shortening was 2 ins., as before. On 
April 21, whilst standing, the bone ‘ cracked,’’ and the pain became more marked. 
A radiograph taken at this time showed what appeared to be a simple cyst. On 


April 23 an exploratory operation was performed. Two large cysts were opened ; 
they possessed thick fibrous walls, and contained clear straw-coloured fluid. The 








FIBROCYSTIC DISEASE OF THE BONES 45 


fractured ends of the expanded bone projected into the cysts. The cyst wall was 
freely removed and the remains of the bony wall crushed together. The wound was 
closed and a splint applied. Slight suppuration ensued, and healing was slow, but 
the patient left the Hospital in July. The limb remained very weak, and walking 
was only possible with crutches. He was re-admitted in October, 1913. There was 
now 3 in. of shortening ; also marked swelling of the femur, and fluctuation was 
obtained. Union of the fracture was doubtful. The radiograph now showed the 
cyst with part of the cortical wall missing, but this might have been due to the previous 
operation. On Nov. 15 an operation was commenced with the object of completely 
removing the affected part and putting in a graft. It was found, however, that 
around the cyst a solid white growth was infiltrating the muscles. The wound was 
closed. Microscopic examination showing that the tumour was a spindle-celled 
sarcoma with some giant cells ; amputation was performed a week later 


This is a very unusual case. If the tumour was sarcomatous from the 
first, the history was an unusually long one. It may be suggested that possibly 
there was a sarcomatous change in the tissue of a pre-existing innocent cyst. 
Such a change in an undoubted case of osteitis fibrosa occurred in Lawford 
Knagg’s case (see later). 

A specimen from another case of sarcomatous cyst of the femur is in the 
Museum of the Royal Free Hospital (J. 78.) 

The patient was a girl, age 15, who fractured her femur, about the middle, by 
slight violence. The limb was fixed upon a splint, but a radiograph showing that 
the fracture had occurred through a pyriform swelling of the bone, amputation was 
performed. The bone contained a central cyst, filled with blood-stained serous fluid, 
and possessing a lining membrane. There was no periosteal growth, and at first 
there appears to have been some doubt whether the tumour was really a sarcoma. 
The section, which shows spindle and other cells of varying size and irregular 
appearance, with patches of irregular and imperfectly-formed bone, seems, however, 
to settle the question in the affirmative. 


In the museum of the London Hospital there is a specimen of a myeloid 
sarcoma expanding the inner side of the shaft of the femur just below the 
middle. The cavity is not quite central, but is formed rather by an expansion 
of the cortical part of the bone; it communicates with the medullary cavity 
by a large aperture. It was removed from a girl, age 12, it was of nine months’ 
duration, and was said to have followed an injury (697b.). Specimen 4422 in 
the museum of Guy’s Hospital is a very similar tumour; it also is described 
as a myeloid sarcoma 

Two other recorded cases, as follows, are of interest in the diagnosis. 

In the discussion upon Silver’s paper, McKenzie referred to a central chondroma 
of the femur, situated immediately below the trochanter, which he had removed 
from a girl, age 14. There had been lameness since the age of 7. The femur was 
acutely bent at the site of the tumour. The tumour was shelled out with ease. a 
very distinct bony wall being left. The latter was cut through, and the deformity 
corrected. A good result ensued. (MCKENZzIE.) 


The other case was one of echinococcus cyst involving the trochanters and greater 
part of the shaft of the femur in a man, age 33. There had been pain for fourteen 
years, but there was no deformity. The radiograph showed distention of the femur 
by a very translucent cyst. Upon exploration, echinococcus cysts at once escaped. 
It appears that a diagnosis of this case from a simple cyst would not be possible 
without exploration. (RITTER.) 


Pathology.—There appear to be two definite types among these conditions 
as found in the upper part of the femur. The first, the simple cyst, occurs in 
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young children ; closely resembles the cysts of the upper part of the humerus, 
both clinically and pathologically ; and shows in its wall fibrous tissue of 
various degrees of organization, cartilage, bone showing absorption and deposit, 
and hemorrhages. 

The second occurs at all ages ;_ pathologically, it presents rather a mass of 
new growth containing one or more cysts than a simple cyst. But there is 
some evidence that in the early stages the cyst is the more important part, the 
growth extending Jater. The solid mass may exhibit cartilage, either hyaline 
or fibrous ; spicules of bone, showing deposit by osteoblasts and absorption by 
osteoclasts ; fibrous tissue of all sorts, from fully-formed dense fibrous tissue 
to spindle-celled vascular young tissue, or even granulation tissue ; in places 
there has been myxomatous degeneration. The whole pathological picture, 
therefore, is very complex. 


The Lower End of the Femur.—Cysts in the lower part of the femur 
are comparatively rare. and do not form a very well-defined group. In the 
following case, for notes of which I am indebted to Dr. Pennefather, there 
was a simple cyst. 

B. D., a woman, age 34, gave the following history. Eighteen years ago she 
fractured her left femur just below the middle of the shaft ; the fracture occurred 
without any violence, merely as the patient turned round whilst standing ; she was 
in bed for six weeks, and at the end of three months the leg was quite strong. Four 
years ago she fractured the same femur at the same spot, again whilst turning ; she 
was in bed for six weeks, and the leg has always seemed weak since, and has ached, 
but not caused any pain. The leg set badly, and there has always since been an 
angle, convex forwards and outwards, at the site of the fracture. On Oct. 3, 1913, a 
third spontaneous fracture occurred at the same site. As no union had taken place 
by the end of November, a radiograph was taken ; this disclosed the fact that the 
fracture had taken place through the upper end of a cystic expansion which extended 
down to the lower end of the shaft of the femur. On December 3 the ends of the 
bone were refreshed by Mr. R. C. Bailey and wired together, and the cyst was opened 
and thoroughly curetted ; it contained clear fluid and no solid material. At the 
present time (May, 1913) union is present, but the limb is not strong enough to bear 
the patient’s weight. 


Pfeiffer recorded four cases of cysts of the lower part of the femur. 


The first was in a boy, age 23, in whom spontaneous fractures occurred, first of 
the lower end of the left femur, then, five months later, of the same part of the right 
femur. Six months after the second fracture he complained of pain and refused to 
stand ; radiographs then showed that the lower half of the right femur was enlarged, 
and that there was a cyst at the lower end ; in the left femur there was a fracture 
through a cyst quite at the lower end of the shaft. The left femur was straightened 
by operation, and consolidated well. Microscopic examination showed the changes 
of osteitis fibrosa, with a few free giant cells. 


In a second case the cyst occupied 4 cm. of the lower third of the shaft of the 
femur in a woman, age 41; there had been pain for some months, and the patient 
had suffered from an inflammatory disease of the knee at the age of 17. The cyst 
was explored, contained chocolate-coloured fluid, and was lined by a smooth wall, 
which again showed the changes of osteitis fibrosa, with no free giant cells. 


The third patient was also a woman, age 22, in whom gradual swelling had followed 
an injury to the right knee nine months before. The cyst occupied the middle of 
the femur, and was multilocular. Its walls showed all the changes of osteitis fibrosa, 
including cartilage-like tissue, and in some parts a nucleated fibrous tissue, with 
isolated giant cells and structureless calcified masses. 
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In the fourth case, a woman, age 20, there was a tumour of the lower part of 
the right femur, of three years’ duration, which was enlarging. Tissue from it showed 
the structure of a giant-celled sarcoma, which at some spots had undergone mucoid 
degeneration. The bone from around the cyst showed typical osteitis fibrosa. 


The first three of these cases agree with other cases described as simple 
cysts or as osteitis fibrosa. The last of them presents analogies with certain 
cysts of the tibia and fibula, which show the structure of myeloid sarcoma ; 
these will be mentioned again. 

Simmons describes the following case 


He explored a cyst in the middle of the shaft of the femur in a woman aged 28, 
through which a fracture had occurred.,,Good union resulted, and the limb was 
strong a year later. The tissue removed ~ 
is described as consisting of inflammatory 
fibrous tissue and granulation tissue. 


In the following case, related to 
me by Dr. Michel, a cyst of the lower 
part of the shaft of the femur was 
diagnosed upon clinical and_ radio- 
graphic grounds. 


A boy, age 10, fell from a swing 
(about one and a half metres) and frac- 
tured the femur near the lower end, He 
was admitted to the German Hospital, 
and treated on a Zuppinger double in- 
clined plane. The radiograph was taken 
by Dr. Finzi, who had examined the 
three cases of cyst of the humerus related 
at the commencement of this paper ; he 
at once diagnosed a simple cyst. No 
operation was performed; good union 
took place with abundant callus, but with 
some lateral displacement (Fig. 43). 





McKenzie, in the discussion upon 
Silver’s paper, reported a cyst in the 
outer condyle of the femur in a woman, 








age 40. 
Bloodgood relates two important Fic. 43.—Dr. Michel’s case of cyst of the 
cases of eyst in this region, as follows. lower end of the femur. 


In one, in a woman, age 32, there was 
a very large cyst, which was watched for ten years ; at the end of this time its size 
was enormous. It was then opened, curetted, and partially excised. The patient 
died of hemorrhage. There was a thick outer wall of bone, the cyst was subdivided 
by septa. The tissue resembled osteitis fibrosa. Areas of cartilage were not found, 
but there were a few giant-cell areas, which could be seen as darker, somewhat 
pigmented ones. Bloodgood classes this case in a group in which the distended 
shell of bone is partitioned into cavities, some of which contain fluid, some solid 
contents. 

The second case occurred in a woman, age 20. It was watched until eleven 
years later, when it was of very great size, the bone being expanded very abruptly. 
Curetting was carried out, but amputation had to be performed on account of 
hemorrhage. There was a thick connective-tissue wall. Bloodgood classes this 
with two large cysts of the head of the tibia which were probably myelomata. 
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Meissner also reported a case of a large cyst in the lower end of the femur ; 
I have been unable to see the original paper. 

These cysts in the lower end of the femur seem to fall into two groups. 
On the one hand, there are the simple cysts, resembling those occurring in the 
upper part of the humerus; on the other hand, there are the large cysts of the 
lower extremity of the bone, which present affinities rather with myelomata. 


Tibia.—Several distinct types of fibrocystic disease are found in the tibia. 
Schlange reported the following two cases of cyst of the upper part of the bone. 


In the first, pain and swelling commenced after an injury, at 12}; this became 
worse after a second injury nine months later, but there was no fracture. The cyst 
occupied the upper two thirds of the shaft, and extended right up to the epiphyseal 
line. It was opened, and found to be smooth-walled, the wall being formed of a 
reddish-brown tissue ; externally to this was rarefied bone without any evidence of 
growth. The fluid contained blood corpuscles. In the wall, except for pigment 
and scanty fat and giant cells, no 
formed elements were recognized. 
There was a good recovery. 


The second patient was also a 
boy. There had been pain and 
swelling in the upper part of the 
tibia for a long time, but at the age 
of 12, after an injury, this became 
more marked. A cyst was found, 
extending from the upper epiphyseal 
line to the middle of the bone. It 
was opened, was found to be similar 
to that found in the previous case, 
and was scraped out. It healed 
well and the patient made a good 
recovery. The fluid contained blood 
corpuscles and pigment. In the 
scanty fibrous tissue which formed 
the cyst wall and the septa, were 
nucleated fibrous tissue and patches 
of bone. There was no epithelial 
lining, and no sign of growth. 








Fie. 44.—Watt. oF Cyst. (Mr. Fairbank’s Case.) Beck described a similar ease. 
(a) Bone; (6) Spindle-celled tissue with numerous : 
giant-cells. (Low power.) A boy, age 10, suffered from pain 


and swelling after three successive 
injuries to the tibia. There was no fracture. The cyst expanded the bone close to 
the upper epiphyseal line. It was opened and the contents cleared out, the walls 
being then partly crushed in. Good consolidation followed. Beck’s second radio- 
graph, taken two months after operation, shows a residual space, at a slightly 
greater distance from the epiphyseal line than in the first radiograph. Microscopic 
examination showed fragments of bone with many round cells, specially around the 
vessels. There was no epithelial lining and there were no bacteria. Beck thought 
that in this case, and in another of the lower end of the tibia, the accidents were 
important in the causation. 


These cysts of the upper part of the tibia resemble, clinically and patho- 
logically, those in the upper part of the humerus. The following case related 
to me by Mr. Fairbank was also similar. : 

The patient was a girl, age 7, in whom a swelling of the middle of the shaft of | 
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the tibia had been noticed for four or five weeks. A radiograph showed a clear 
expansion of the middle third of the shaft. This was opened, and found to be a cyst 
with a firm fibrous wall, which was 
removed. Three months later the 
patient was quite well. Microscopic 
examination of the wall showed 
some fragments of bone externally, 
next to this firm fibrous tissue, and 
internally a spindle-celled tissue in 
which were numerous osteoclasts ; 
this latter tissue resembled a mye- 
loid sarcoma (Fig. 44). 


Braun relates a similar case. 


The patient was a girl, age 18, 
who had suffered from pain in the 
leg for four weeks, but in whom 
there had been a swelling of the 
tibia for some years. The cyst 
occupied the middle of the shaft of 
the tibia; it was opened, a clear 
yellow fluid evacuated, and a soft 
lining membrane scraped out. Two 
smaller spaces were found, cut off 


from si — “ septa sea Fic. 45.—ContTeNnts oF Cyst. (Lediard’s Case.) 
were partly bony, partly membran- (a) Well-formed fibrous tissue; (b) Spindle-celled 
ous. The bone healed well. Cul- tissue with giant cells. (Low power.) 

tures of the fluid yielded a white 

staphylococcus which liquefied gelatin slowly and was avirulent to animals. 





This is the only cyst, of which I have been able to find a record, from 
which an organism has_ been 
recovered ; and in spite of the 
opinion of the author that the 
cyst was infected, it seems ex- 
tremely probable that here the 
organism was the staphylococcus 
epidermidis albus. Braun's de- 
scription of the microscopic 
appearances is not very clear. 

Beck recorded the following 
case. 

A cyst was found in the lower 
end of the tibia in a girl, age 12, 
pain and swelling following an in- 
jury at that age, but no fracture 
occurring. The cyst expanded the 
bone close to the lower epiphyseal 
line. It was opened and curetted. 
Recovery was complete in four and 
a half months, and the girl was 
quite well two years later. The 





Fic. 46.—Watt or Cyst. (Lediard’s Case.) 
(a) Bone; (6) Cartilage ; (c) Osteoclasts in Howship’s ‘ : ee 
lacune ; (d) Layer of osteoblasts. (Low power.) cavity contained a black viscid 


substance ; the walls were thick, 
and to their inner sidetwas attached a stratum of greyish white material. This had 
the appearance of cartilage, and on section proved to be so. 


6 
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Retzlaff, Fedden, Studeny and others also report simple cysts of the 
lower end of the tibia in young people. 

These simple cysts of the tibia, whatever their situation, seem to form a 
well-defined group. They occur in young people; they have often arisen 
after injury or, at least, attention has been called to them by an injury ; pain 
and swelling are the prominent symptoms; curetting has resulted in cure. 

The pathological de- 
‘Some scriptions are not very 
: complete, no entire 
specimens having been 
obtained for investiga- 
tion; but, with the ex- 
ception of Fairbank’s 
case, the cysts appear 
to have been definitely 
simple, to have been 
lined with fibrous 
tissue with occasional 
patches of cartilage, 
and to have shown 
no evidence of growth. 
In Fairbank’s case the 
internal part of the 
cyst wall closely re- 
sembled a myeloid sar- 
coma in structure. 

An important case 

_is described by Ledi- 
ard, the specimen from 
which is in the museum 
of the Royal College of 
Surgeons (61/1913). 
The patient was a 
girl, age 14; the swell- 
ing of the lower part of 
the tibia had been pro- 
gressing for nine months 
and had recently be- 
come painful. It was 
explored, and found to 
be cystic, containing a 


- , are clear watery fluid tinged 
[Fic. 47.—J. O. Radiograph of leg. (R. Jones’s Case.) with blood. The limb 




















was amputated through 
the knee-joint a few days later. The cyst was found to expand the bone in all 
directions ; there was a very thin shell of bone around. The interior of the cyst 
was not quite smooth, there being several small bone septa, cutting off small loculi. 
The epiphyseal cartilage projected into the interior of the cyst, and at one part 
appeared to be eroded. Lediard described the cyst as an innocent one, and the 
processes found under the microscope as consisting of the rapid absorption of bone 
by phagocytic cells and osteoclasts. 
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Re-examination of the cyst and its contents, at the College of Surgeons, has, 
however, yielded some further facts. The contents of the cyst (Fig. 45) consist 
partly of clot, partly of organized tissue ; the basis of the latter is a fibrous tissue, 
which in some places is well organized, in other places, however, shows a spindle- 
celled stroma. The latter is very vascular. Giant cells are numerous throughout, 
and these, lying in the spindle-celled stroma, with no bone in the neighbourhood, 
produce a tissue which it is difficult to differentiate from that of a myeloid sarcoma. 
In the wall of the cyst (Fig. 46), the external part consists of well-formed bone, 
with large marrow spaces ; both absorption of bone by osteoclasts and deposits by 
osteoblasts are evident ; in some places there are masses of cartilage which lie in 
contact with the bone. Nearer the interior of the cavity, the spaces between the 
bone are filled with a very cellular spindle-celled tissue containing numerous 
giant cells. Further in still, this cellular 
tissue continues, but it is interrupted by 
strands of well-formed fibrous tissue, 
some containing numerous nuclei, some 
almost non-nucleated. The innermost 
layer of all consists of the same spindle- 
celled tissue with giant cells which is 
found in the interior of the cyst. 

This specimen appears to be of 
great importance. At the first exam- 
ination, which was complete except 
that no sections were examined of 
the small masses of tissue which lay 
within the cyst, it appeared that the 
cyst was simple. A further examina- 
tion shows, in places at least, the 
structure of a myeloma. The exter- 
nal part, however, examined by itself, 
might well have been diagnosed as a 
cyst in the condition usually described 
as osteitis fibrosa. Several questions 
are at once suggested: Are many 
other cysts really of the nature of wigs 
myeloids? Are all endosteal myeloid "1° nig — PP serps acti  denads 
tumours of the same sort, or are — Case.) 
there different grades of malignancy ? 

May the changes usually described as osteitis fibrosa really represent only the 
reaction of the bone and marrow around some other process, such as the for- 
mation of a myeloma ? : 

Bloodgood refers to a specimen of Rosswell Park’s in which there was 
enormous expansion of the head of the tibia by a cyst, Labert figured a similar 
specimen in his atlas, and another specimen of the same sort is in the Museum 
of Guy’s Hospital (4430). 

Brade reported another case. 

In a man, age 24, there was an expansion of the head and neighbouring part of 
the shaft of the tibia of seven months’ duration. This was curetted, and healed 
slowly. It proved, microscopically, to consist of a spindle-celled tissue with masses 
of giant cells. 














The following quite different type of cyst in the tibia has been described 
by Glimm. 
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_. Ina man, age 25, a swelling appeared upon the tibia eighteen months after an 
injury. This was explored, and found to be a periosteal cyst—i.e., the cyst lay external 





Fic. 49.—J. O. Tissue from middle of shaft of 
tibia. (R. Jones’s Case.) (a) Bone; (6b) Osteoclasts 


in fibrous tissue. (Low power.) 


to the cortex of the bone, but was 
covered by the periosteum and a 
layer of new periosteal bone extern- 
ally. Apparently there had been a 
periosteal hzmorrhage ; the lifted 
periosteum had formed a new layer 
of bone, which thus enclosed a 
blood cyst. 

An exactly similar case has 
been described by Nové Josserand 
in the tibia, and Deetz has de- 
scribed another in the femur. 

A further type of disease, in 
which there is a development of 
large masses of tissue of a fibrous 
nature in the tibia, is well shown 
in the following case, related to 
me by Mr. Robert Jones, and 
recorded by me in the British 
Medical Journal. 

J. O., a boy of 10, came under 
the care of Mr. Robert Jones in 
June, 1906. He had a fall upon 


the leg some (? six) years before, there being, it was said, no fracture. The tibia had 
commenced to bend after this. The} middle of the shaft of the bone was very 


greatly thickened, and bent almost 
to a right angle. At this point the 
tibia was very greatly expanded, the 
expanded area being subdivided by 
trabecule (Fig. 47). An exploratory 
operation was performed, and the 
deformity corrected by the removal 
of a wedge of the diseased tissue. 
In June, 1912—-six years after the 
operation—the leg was straight and 
strong, the tibia being a little thick- 
ened. A skiagram (Fig. 48) shows 
that there is still an area of expanded 
and irregularly trabeculated tissue, 
which shows a transverse line across 
it, apparently at the site of the 
operation. 

The wedge of tissue removed 
was sent to me by Mr. Jones. It was 
covered by a thin shell of compact 
bone. The deeper part consisted of 
fibrous tissue of varying density, 
with occasional spicules of bone ; 
these showed signs of extensive ab- 
sorption by osteoclasts, while in 
places there was also active deposit 
by osteoblasts. Small areas which, 





50.—J.O. Tissue from centre of shaft of 


(R. Jones’s Case.) (a) Well-formed fibrous 
tissue with whorled arrangement ; (6) Bone. (High 


macroscopically, looked like cartilage, consisted of dense fibrous tissue with a whorled 
arrangement. The whole tissue was very vascular (Figs. 49 and 50). 
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Warren Low showed a similar case at the Medical Society in 1910. 


The patient was a boy, age 9; there was a swelling of the shaft of the tibia, 
just below the centre, which dated from an injury a month before. The soft tissue 
was gouged from the interior of the bone ; it showed chronic inflammation ; no pus. 
caseous material, or dead bone was found, and no evidence of tubercle or syphilis. 
Progressive enlargement of the bone occurred, and further operations of the same 
sort were performed in each of the following two years. At the third operation the 
diagnosis of central ossifying myxofibroma of the tibia was made. A fracture through 
the diseased bone took place later. In Jan., 1914, the boy was again shown at the 
Medical Society. There had been gradual progress of the disease until it involved-a 

large part of the shaft of the tibia, which was expanded, 

FES bowed forwards, and bent. Since that time I understand 
that the diseased part of the bone has been resected. 

rT) The microscopic sections shown by Mr. Low closely 

> resembled those obtained in the last case. They showed 

: fibrous tissue, mostly of a cellular nature, with spicules of bone 

which were not confined to the peripheral part, but occurred 

throughout the thickness of the shaft, and which showed 

layers of osteoblasts upon the surface, and also osteoclastic 

absorption. 





















\ 


A specimen in the museum of University College 
Hospital (48) is apparently of the same nature. ° The 
case was reported by Bilton Pollard in the Transactions 
of the Pathological Society in 1885. 

The patient was a little girl who injured her leg at the 
age of one year. Swelling and bending of the tibia com- 
menced at 2} years, and progressed until the age of 5, when 
the leg was amputated, the diagnosis of sarcoma having been 
made. The specimen is represented in Fig. 51. The tibia 
and fibula are both affected, a large part of the interior of 
the shafts of the bones being replaced by a firm fibrous tissue 
containing spicules of bone. The microscopic changes are so 
similar to those in Mr. Jones’s case that they require no 
further description (Figs. 52 and 53). 


A case, described by Pitts and Shattock 
as non-calcifying plastic osteitis in the tibia, 
is probably of the same nature. In this 
case, which occurred in a woman, the upper 

Fic. 51.—Tibia and fibula. (Bilton part of the tibia was affected. The chief 
Hosptial one) University College yeculiarity was that the areas of bone were 
either not calcified at all, or else only in their 

central parts (St. Thomas’s Hospital museum, 411)). 


Fibula.—Most of the cysts described in the fibula have been definitely 
myeloid sarcomata. There is an excellent specimen of this sort in the 
museum of St. Bartholomew’s Hospital (471c). 


The specimen consists of the lower end of the fibula of a child, showing expan- 
sion by a cyst measuring 1 in. by } in., the anterior wall of which has been removed. 
The bony walls of this cavity are greatly thinned, and blood-clot and the remains 
of a whitish growth are present in its interior. Microscopic examination of the 
growth shows that it is a myeloid sarcoma. 

It was removed by operation from a girl, age 9, who had complained of pain in 
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the region of the growth for two years. After twelve months a swelling appeared 
but the child’s activity was unimpaired. There was no history of injury, loss of 
flesh, or fever, at any time. The 
patient made an uninterrupted re- 
covery. Fig. 54 is from a radio- 
graph taken before amputation. 

Anschiitz and Konjetzny 
have reported a similar case. 

In a man, age 36, pain and 
swelling in the external malleolus 
followed an injury. The cyst con- 
tained some solid contents which 
showed the structure of a myeloid 
sarcoma, but the peripheral part of 
the cyst wall showed a complex 
structure which resembled osteitis, 
fibrosa. 

Fujii reports a very similar 
case in the head of the fibula. 
Tietze also reports a case in the 
same region, which at first sight 
appeared to be a simple cyst 
with osteitis fibrosa around; but 
in one recess in the cyst was a 
little brownish tissue, which con- 
tained spicules of bone, but which 
consisted chiefly of cellular tissue in which were embedded giant cells; this 
appears to have been a myeloid 
sarcoma in which very little of 
the actual neoplasm remained. 

Bloodgood reports a case as 
being a healed cyst in the fibula; 
but as, at the exploratory opera- 
tion, the expanded bone was 
found to be filled with normal 
cancellous bone, there appears to 
be no evidence that there had 
been a cyst at all. 





Fic. 52.—Marginal portion of diseased tissue. 
(Bilton Pollard’s Case.) (a) Bone covered with osteo- 
blasts ; (6) Collection of giant cells and osteoclasts ; 
(c) Fibrous marrow. .(Low power.) 


Hands and Feet.—Cysts in 
the carpal and_ tarsal bones 
appear to be exceedingly rare. 

Silver includes in his list one 
case each in the carpal, scaphoid, 
and astragalus, and two in the 
caleaneum. Bostrém reported a 











eyst in the ecaleaneum in a Fic. 53.—Tissue. (Bilton Pollard’s Case.) Osteo- 
e . clasts in neighbourhood of a piece of bone. (High 
man, age 30; it possessed a power.) 


definite fibrous-tissue lining. I 
have been unable to trace the 


other cases. 
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Muller relates the following case. 


A man had a eyst in the distal end of the fourth’ metatarsal bone, swelling being 
the first symptom. The bone was excised. The cyst was as large as a pigeon’s 
egg, and contained a serous fluid ; the interior was lined with a reddish tissue. Micro- 
scopically, there was a thin bony cortex, with narrow bone trabeculz and wide marrow 
spaces ;{ the soft tissue lining the cyst was active granulation tissue with abundant 
fibroblasts, well-formed vessels, and scattered osteoclasts ; no cartilage was found. 
This cyst appears to be similar to the cysts of 
the tibia. 


Strumpf relates a similar case. 


The cyst was in the middle phalanx of the 
third finger of a man, age 42. It occupied thé 
whole shaft, and at the periphery showed bone 
formation and fibrous marrow. At one side of 
the interior, however, there was a patch of cel- 
lular tissue rich in giant cells. 


Bostrém reports a cyst in a phalanx as 
due to the breaking down of a myeloma ; 
but, except for these cases, most of the cysts 
of the metacarpal and metatarsal bones and 
of the phalanges have been definitely myx- 
omatous, resulting from degeneration in 
enchondromata. Jones reports three such 
cases, Blake one, Codman, Baer, and McDill 
one each. I have recently operated upon a 
woman, age 30, in whom there were three 
such cysts ‘in the first two phalanges of the 
little finger in association with a large en- 
chondroma of the first phalanx. Most of the 
phalangeal cysts have been successfully 
treated by curetting. 











Patella.—i have only been able to find Fic. 54.—Radiograph of myeloma of 
. fibula. (Specimen in St. Bartholomew's 
one reported case of cyst of the patella. Hespital Museum.) 


In a boy, age 14, a cyst formed around a 
splinter of metal which lodged in the bone. It measured 1} by 1 by } ecm. 
(FELTEN and STOLTZENBERG.) 


This cyst was a small one, but is important as being the only recorded case 
of a simple cyst of bone around a foreign body. 


Skull.—There are several cases on record of cysts of the skull associated 
with surrounding osteitis fibrosa. The following, reported by Ali Krogius, will 
serve as a good example. 


The patient was a man, age 19, who, from the age of 13, had noticed gradual 
enlargement of the right frontal bone, causing depression of the eye and failure of 
vision. The tumour was explored, and a cystic cavity opened; it was uncertain 
whether this represented an enlarged frontal sinus or not. The cyst was surrounded 
by a mass of yellow material like putty. The shell of bone covering this was removed, 
and all the diseased tissue scraped away, the dura mater being exposed. At the 
time the condition was considered to be a sarcoma. Twelve years later the patient 
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returned ; he had been quite well, the forehead had sunken in and hard bone had 
re-formed ; vision was good; a radiograph showed the frontal sinus absent; the 
Wassermann reaction was negative. There was a small tender area at the internal 
orbital angle ; this was explored, and a little more of the yellow putty-like material 
removed. 

Microscopic examination of the tissue removed at the first operation showed 
lamellz of osteoid tissue embedded in a cellular fibrous matrix. In places this osteoid 
tissue was covered by a layer of osteoblasts, in places there were irregular giant cells 
lying inlacune. In some of the lamelle and in the fibrous tissue were calcified patches. 
There were some hemorrhages and patches of pigment. The tissue removed at the 
second operation was similar. 


Krogius collected six similar cases: One recorded by Moser in a girl, 
age 16, in the same situation, had been present since the age of 5; this was 
removed and diagnosed as possibly a sarcoma. A second, also diagnosed as a 
sarcoma by von Eiselsberg, in a man, age 23, was of eleven years’ duration ; 
this was extirpated, and the patient was well fourteen months later. The 
third was in a youth, age 18, recorded by Boit from Friedreich’s clinic. The 
fourth was reported by Franke in a woman, age 44, in whom the enlargement 
had been present for thirteen years; the patient was well nine years after 
extirpation of the tumour. The other two were reported by Wrede, one in 
the temporal region in a girl, age 6, and the other in the frontal and temporal 
regions in a man, age 28, the latter having existed since his sixth year. 

A cyst in the skull in a case of multiple cysts will be referred to later. 


Pelvis.—Fleischaner relates the case of a multilocular cyst in the ilium, 
containing cartilage in the wall, and co-existing with one in the femur, in a 
patient, age 20. Bostrém reports a large cyst in the sacrum in a woman 
who died after a Czesarean section; the wall showed a composite structure, 
including much cartilage. Chiari reported another case of cyst of the sacrum, 
which had the structure of a myeloid. 


MULTIPLE LESIONS. 


The cases in which cystic tumours or fibrocystic disease of more than one 
bone have occurred are numerous, and apparently belong to more than one 
group. An attempt will be made here to separate out certain cases which seem 
to have a bearing upon the general question of the origin of bone cysts, without 
complicating the matter by introducing too general a discussion of diseases 
of the bones. In particular, cascs of true puerperal osteomalacia in which 
cysts may occur will be excluded. 

Mr. Raymond Johnson’s case of simple cysts in the humerus and radius, 
and Pfeiffer’s of cysts in both femora, have been already described. In the 
following case, related to me by Capt. Bradfield, I.M.S., there were cysts of 
many bones, diagnosed, however, only by radiographs. 

The patient was a Eurasian boy, age 6, who was admitted to the general hospital 
Madras, for fracture of the right femur. The parents were healthy, and had only one 
other child, who was also healthy. The boy was anemic, but had had no other illness, 
except a rash at the age of nine months, which was cured by medicine. Radiographs 


showed cysts in the upper and lower ends of the shafts of both humeri ; in the right 
femur there was a cyst in the upper part of the shaft, through which was the fracture ; 
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the left femur was enlarged throughout the length of the shaft, with clear cystic 
patches ; there was also a cyst in the left tibia. The skull was asymmetrical, the 
forehead on the right side being prominent ; a radiograph of it failed to show a cyst. 
There was a large capillary nevus extending in the middle line from occiput to the 
fourth cervical vertebra. 

The fracture united, but nine months later a fracture of the left tibia occurred ; 
there seemed to be no increase in the cystic condition in the femora, but both were 
more bent. 

Eight months later there was a fracture of the left femur. At this time, February, 
1914, the cystic formation appeared to be less marked in the arms and in the left tibia ; 
in the left femur, however, it was more marked, the upper part of the bone being 
distinctly enlarged, and egg-shell crackling could be felt over it. 

In each case the fracture occurred spontaneously whilst the child was walking ; 
pain was never severe, and the fractures united without difficulty. The Wassermann 
reaction was negative on each admission, and there were no blood changes. No treat- 
ment seemed to have any effect except a course of mercury, which improved the 
general condition. 


Von Mickulicz briefly reported a case of cysts in both femora, the radius, 
and the tibia; he gives no details to show whether these were simple cysts or 
whether there were masses of solid tissue around. A second case mentioned by 
him was subsequently reported in full by Bockenheimer; in this there was 
much solid tissue. Most of the other reported cases of multiple lesions have 
shown this combination of cysts with solid tumour formation; the following 
interesting case of Heineke’s is an exception. 


The patient was a woman, age 24. At the age of 4 she injured her left thigh and 
suffered from pain for a time, but the limb was left strong. For a few weeks she had 
suffered from rheumatic pains in the right hip and, later, in the left hip. Eleven 
days before admission to the clinic she felt a crack in the left hip, and the femur was 
found to be broken a short distance below the great trochanter. A radiogram showed 
a cyst at the point of fracture ; this was explored, and a part of its wall removed. 

Radiographs also showed cysts (1) in the middle part of the shaft of the right 
femur ; (2) in the tuberosities of the right humerus; (3) in the right ilium—five 
small cysts, which later coalesced into one ; (4) in the left ischium ; (5) in the upper 
part of the shaft of the left tibia ; (6) in the first phalanx of the left great toe. All 
the bones cast very slight shadows. From the time when the patient was first seen, 
the cysts appeared to enlarge and progress for about a year ; after that they remained 
the same, or diminished in size, during the following year. The portion of cyst wall 
removed shows, internally, a layer of non-nucleated fibrous tissue ; next to this, bone 
trabecule with fibrous tissue between them poor in nuclei. The bone was mostly 
uncalcified, but almost all the spicules showed a patch of calcification in the centre ; 
over most of them there was a layer of osteoblasts. 


This case is of great interest as showing the development of cysts in most 
of the common situations at the same time, and also as showing that the 
development may be rapid for a time, and then cease. 

Bockenheimer’s case was as follows. 


A girl, age 17, fractured her right femur in the upper third when 5 years old. At 
11 pain commenced at the site of the fracture, and continued for two years, when the 
bone broke again. After this there was increasing deformity and shortening of the 
femur. The cyst was explored by von Mickulicz at 14, and an attempt made to 
straighten the bone by osteotomy. A cyst in the tibia was also explored at the same 
time. At 15 the bending of the femur recurred. At the age of 17 radiographs showed 
a cyst in the neck, trochanter, and upper part of the shaft of the femur. In the tibia 
there was no cyst, but the bone was thick, and the distinction between compact and 
cancellous bone lost. The cyst in the femur was opened, and the shaft of the bone 
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explored. The patient became collapsed during the operation, and died three hours 
later. 

Post mortem there were no changes except in the right femur and tibia. In the 
femur the marrow cavity was almost completely filled with masses of an opaque 
yellow substance ; the cortex formed only a thin shell over this; in this material 
were patches of bone and cartilage. In the tibia the whole diaphysis was filled with 
the same material, the cortex being much thinned and replaced by it. Microscopically 
the changes were such as have already been described as found in the fibrocystic 
lesions of the femur and in fibrous lesions of the tibia. 


Similar cases, in which the femur and tibia of the same side have been 
affected, are described by Tietze and Répke. In these there were cysts in 
both bones, and in each case the condition arose early in life. 

The following similar case of Lawford Knaggs is of great importance. 


A man, age 53, fractured his right femur by slight violence. From adolescence 
he had suffered from genu valgum and a swelling of the lower third of the tibia, with 
some bending. These had, however, given him no trouble until a fortnight before 
the fracture, when there was some pain. After watching the patient for two months 
and taking several radiographs, Knaggs concluded that there was a new growth, and 
amputated the limb. Recurrence took place in the inguinal glands seven months 
later, leading to death. The disease in the femur extended from an inch below the 
head to the middle of the bone. At the site of the fracture there was complete destruc- 
tion of the compact tissue on the inner side, and an infiltrating mass of the growth 
extending into the muscles. In the tibia the disease extended through the greater 
part of the length of the bone, which in its lower part was expanded. In the fibula 
there were two expansions, one near the upper and one near the lower end. Micro- 
scopically, the replacement of the fat marrow by a well-marked, and in many places 
highly cellular, connective tissue, in which irregular ossification was going on hand in 
hand with bone absorption, was characteristic of the changes in those portions of all 
three bones which were obviously unnatural. In some parts, in addition, there was 
a tendency to necrosis. In certain of the most typical parts the condition described 
shows very active bone absorption by osteoclasts. The central portions of the trabe- 
cule of bone found in the diseased areas showed calcification. The sarcoma was 
spindle-celled. This appears to be a clear case of long-standing fibrous disease of the 
femur and tibia, with the late supervention of a sarcoma. 


In the following case of Haberer’s, the upper ends of both femora, the 
parietal bone, and the lower jaw were all affected. They contained cysts, and 
in the case of the femur, which was explored, a considerable amount of solid 
tumour-formation also. 

The patient was a boy, whose first symptom was swelling of the lower jaw in his 
third year. Fractures of the right femur occurred in the fifth and eighth years, both 
of them uniting. In a later report, Haberer says that at the age of 13 the condition 
had progressed, and the boy’s health was bad. There were, in addition to the disease 
already mentioned, patches. of transparency in the base of the skull; a translucency 
of the upper jaw, as if this was imperfectly calcified ; and cystic enlargements of the 
upper part of the shaft of the humerus, the middle of the shaft of the tibia, and many 
of the ribs. 


This case was described by Haberer as osteitis fibrosa with giant-cell 
sarcoma formation. At the first onset, so far as the femora were concerned, the 
condition was similar to the ordinary type of disease in that bone, but com- 
bined with this were the lesion of the skull, apparently exactly similar to that 
in cases in which the disease is localized in that region, and the cyst formation 
in the lower jaw. Later, however, were found cysts in the humerus and tibia, 
exactly similar in the radiographs to those found in these situations in single 
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bone cases. Thus far this case links together many of the conditions already 
described. But it goes further. The discovery of the tumours of the ribs, 
and the microscopic examination made of a portion of tissue removed from 
the shaft of the right femur, gave a pathological and clinical picture which 
connects the case with another class, which will be next described. In the 
tissue removed the bone showed very 
numerous osteoclasts lying in Howship’s 
lacune. The marrow was fibrous and 
cellular ; and in the central part, where 
the bone became more scarce, this tissue 
was very cellular, and contained numerous 
giant cells which did not lie in any relation- 
ship to the bone. 

Monckeberg’s case of disease affecting 
the humerus, clavicle, ilium, and femur 
was very similar to this. 

Von Recklinghausen’s classical mono- 
graph, published in the Festschrift fur 
Virchow in 1891, contained a record of cases of several 
different classes. The following may be selected as 
illustrating this generalized disease. 

The skeleton of a woman, age 66, who died of pneu- 
monia. There was generalized hyperostosis of the skeleton, 
with cyst formation, enormous hyperostosis of the skull, 
hyperostosis and bending of the femora and right humerus, 
and porosity of other bones, e.g., of the ribs. The bending 
had not arisen from previous fractures. In the bone marrow 
there were patches of bone of ivory hardness, patches of 
spongy bone, islands of fibrocartilage, marrow tissue, and 
large cysts. 

In this case von Recklinghausen concluded that 
the changes were all old, and that the active disease 
had long ceased. The hyperostosis and the hardness 

_ : é of some of the new bone formations he looked upon, 

1G. 55.—Femur from 3 5 
von Recklinghausen’s case. not as a primary part of the disease, but rather as 
Whine cascus tums eee. secondary protective changes. In fact, this case showed 
within the fibroma; (c) the appearances which might be expected in Haberer’s 


‘Wes a | k t ms H ° . N 
Cyst with dark brown slimy boy if the disease should become arrested. (Fig. 55). 


pigmented spots strewn in '~A man, age 40, who had been treated with mercury for 
the yellow marrow (m), and ee 2 : 
the remains of the spon-  SYPhilis, fell off a ladder, and eight days later came to the 
giosa of the epiphysis; (i) clinic with severe pain in his hip. A fracture of the femoral 
Region of impaction. neck was found. Following this, there were fractures by 
slight violence of the left clavicle, of the shaft of the right 
femur, and bending of the humerus, femur, and tibia. The disease lasted one and a 
half years, and death took place from marasmus. Post mortem, the cortical part of 
the long bones was found to be converted into a finely porous substance ; the can- 
cellous bone of the epiphyses was also altered, and contained small cysts. The 
marrow cavities were diminished by the thickening of the bone around. There 
were also myeloid sarcomata in many bones, showing as brown patches of consider- 
able size ; in some of these lay tiny cysts, for the most part the size of a pin’s head, 
but in one rib was a cyst the size of a pea, and in a tumour in another rib was one 
the size of a cherry-stone. 












60 THE BRITISH JOURNAL OF SURGERY 


This case appears to be one of multiple true myeloid sarcomata, with 
generalized bone changes, the latter being similar to, but not quite the same 
as, those of the ordinary types of fibrocystic disease. 

Butlin, in 1880, described the following case as one of mollities ossium, 
with myeloid sarcomata of the lower jaw and rib. 


The patient was a man, age 50, who was admitted to hospital for two tumours of 
the lower jaw, one of which had been present for seven, the other for four, years. 
Three months later he fractured the neck of his left femur by slight violence. After 
this he became steadily weaker, and died from exhaustion. 

Post mortem, the tumours of the jaw, and one found in the right sixth rib, proved 
to be myeloid sarcomata, the stroma being spindle-celled. The femur was broken 
through its neck, and at the seat of fracture there existed a cavity as large as a walnut, 
smooth-walled, and filled with partly clotted, partly fluid and diluted blood. The 
whole bone was softer than usual, so that it could almost be cut with a knife, and was 
sawn vertically down the centre with a few strokes of a saw. Its cortex was less 
compact and more fatty than that of a healthy bone, while its medullary cavity was 
filled partly with yellow fat, but chiefly with a firm red substance resembling that 
which formed the myeloid growths. The right femur presented similar characters, 
save that the red substance was more abundant, and in its head and neck was a cavity 
like that in the broken bone, but filled with thin clear fluid. The right humerus was 
in the same condition, and its head contained an elongated cavity filled with clear 
fluid. The calvaria was softened, so that it could easily be bent between the thumb 
and the fingers of one hand, but it retained its elasticity, for it immediately regained its 
shape when the pressure was relaxed. Other bones examined were similarly soft and 
altered, except that they contained no cavities. Sections of the humerus and 
femora were examined. All presented characters essentially alike. The Haversian 
canals were widened out, and the cancellous spaces were enlarged ; and all parts were 
filled with a tissue composed of round cells like leucocytes, with which were mingled 
fat cells, or with a tissue composed of spindle- and giant-cells like those of the myeloid 
tumours, but scarcely so well defined. 


The specimens from this case are in the museum of St. Bartholomew’s 
Hospital. Butlin inclined to the view that it was a case of mollities ossium, 
with, in addition, multiple myeloid tumours. But he also made the suggestion 
that there might have been a general sarcomatous disease of the bones, pro- 
ducing tumours in only some of them, but producing a myeloid material from 
which tumours might easily have developed in many of them. 

The following recorded cases are of a similar kind. 


A woman, when 35, developed a tumour of the clavicle ; next year she lost the 
use, first of one, then of the other, arm ; and at 37 she fractured the left femur, which 
united, but subsequently bent and became short. She died at 39 of marasmus. 
Post mortem the internal organs presented no metastatic growths ; the bones were 
soft, the cancellous bone almost completely replaced by cysts. The marrow was 
greyish or red, and soft. The tibia at the site of a cyst showed the structure of a 
giant-celled sarcoma. (HIRSCHBERG.) 


In another woman, the disease began in the third pregnancy, and death took 
place in one year. Post mortem there were many fractures and bone deformities. 
The bones were extremely soft. In the left tibia there was a cyst; in addition, in 
the ribs, pelvis, right humerus, both femora and tibiw, there were brown tumours 
which proved to be giant-celled sarcomata. Microscopically there was a very gradual 
transition from fibrous marrow into sarcoma, so that Schénenberger found it difficult 
to separate the two. (SCHONENBERGER.) 


A similar case occurred in an old woman, age 78, in whom the changes were very 
widespread, and in whom there was also considerable hyperostosis. (HArRrT.) 
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Another case occurred in a woman who lived nine years from the onset of the 
condition, and in whom tumours of two sorts were found in the bones. Some of the 
tumours were white and hard, and consisted of spongy bone with fibrous marrow 
between ; others were brownish red and soft, and consisted of myeloid sarcomata. 
(REHN.) 


In yet another case there were, with the characteristic changes of osteitis fibrosa, 
cysts in numerous bones, and a series of central bone tumours. The disease com- 
menced with an epulis of the lower jaw. Ten years later there was a large tumour of 
the upper jaw, which proved to be an ossifying giant-celled sarcoma. (WREDE.) 


SUMMARY OF CLINICAL TYPES OF DISEASE: THEIR RELATIONSHIP 
AND PATHOLOGY. 


Having reviewed the reported cases which may be included in the group 
of fibrocystic disease of the bones, it is now possible to classify these, and to 
attempt to consider their pathology and their relationship to each other. 
Stated as briefly as possible, the following classification may be made. 

1. Simple single cysts, with perhaps some tissue of a composite nature in 
the walls, but with no evidence that they have arisen from myelomata. They 
occur in the upper end of the humerus, in the neck of the femur in young 
children, in the lower end of the femur, and occasionally in other bones. 

2. Cysts definitely resulting from alteration in myelomata. They occur 
in the clavicle, radius, lower end of the femur, tibia, and fibula. 

3. Cysts intermediate between these, in which scraps of myeloid tissue 
have been found in what was apparently an innocent cyst, with walls of com- 
posite tissue. They occur in the humerus, lower end of the femur, tibia, and 
fibula. 

4, Cysts embedded in masses of composite tissue, usually described as 
fibrous osteitis. They occur chiefly in the femur, tibia, and skull. 

5. “* Fibrous osteitis ”’ without cysts. It occurs in the tibia. 

6. Multiple cysts. 

7. Multiple lesions ; some cysts, some solid tissue containing cysts, some 
solid tissue without cysts. 

8. Myeloid sarcomata and cysts, in a diffuse disease of the bones which has 
caused softening and fracture. 

It seems impossible to separate Groups 1, 3, 4, 5, 6, and 7 from each other. 
There are intermediate cases which connect them, and the cases in which there 
are multiple lesions form another link. It may be suggested that the clinical 
and pathological variations found depend upon the particular characters of the 
bone at the site of the disease, upon the age of the patient, and upon the stage 
of the disease—i.e., whether it is of recent onset, and progressive or not. Groups 
2 and 8 consist of cases in which there are undoubted new growths, and in which 
the cysts seem to result from alterations in these. Yet these also seem to be 
linked to the other groups by the occurrence of intermediate cases, on the one 
hand linking the cysts resulting from single myeloids to the simple cysts, and 
on the other hand linking Group 8 with the multiple lesions in Groups 6 and 7. 
In order to further investigate this point, it will be necessary to enquire into 
the theories which have been, or may be, put forward for the origin of bone 
cysts in general. 
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The simple cysts occur chiefly in young*subjects, and their most favourite 
site, the upper end of the shaft of the humerus, is in the neighbourhood of an 
epiphyseal line at which rapid growth takes place. The other sites in which 
they are found, the lower end of the femur and the tibia, are also near important 
growing-points, and the occurrence of cysts in the shafts of these bones may 
be explained as resulting from the movement of a cyst, originally formed 
near the epiphyseal line, along the shaft by subsequent growth. In the upper 
end of the femur, as has been seen, simple cysts seem to occur only in quite 
young subjects. Now, during the first five years, up to the time when the 
cartilaginous neck of the femur becomes completely invaded by bone, the 


upper epiphyseal line of the femur is 





an important growing-point; it is 
only after this time that growth at 
this epiphysis becomes slower. So 
that these cysts also may be regarded 
as occurring in the neighbourhood of 
a growing-point. The fibrocystic con- 
ditions of the upper end of the femur 
have been found in rather older sub- 
jects; and it may be suggested that, 
at a stage when growth is less active, 
there is a tendency for the disease to 
take a form in which much fibrous or 
fibrocartilaginous tissue is formed. 
There can be no doubt that in 
many cases there has been a natural 
arrest of the disease, so that things 
have remained stationary for years, 
and that there are pathological differ- 
ences between the appearances found 
in such an arrested case and in a case 
in which the disease is actively pro- 
a gressive. Stated briefly, the active 
4 j disease shows young tissues, spindle- 
celled vascular fibrous tissue, hyaline 
Fic. 56.—Enchondroma of lower end of fibula. cartilage, and abundant giant cells, 
with perhaps a cyst wall of loose 
texture resembling granulation tissue, or perhaps no cyst wall at all. The 
older inactive disease shows rather firm fibrous tissue, well formed and less 
vascular, fibrocartilage, few giant cells or none at all, and a firm fibrous cyst 
wall. In the first case the bone spicules show evident alterations in the shape 
of absorption by osteoclasts and new formation by osteoblasts. In the second 
case the bone is comparatively stationary, showing little or no sign of such 
changes. Upon such arguments as these may the differences in the pathological 
appearances be explained. 
The question of the origin of bone cysts is a difficult one. In the first 
place there can be no doubt that cysts are formed definitely in myeclomata, 
although it is not certain whether these result from the destruction of tissue 
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by the action of the giant cells, or by myxomatous degeneration ; the appearance 
in the cysts of Group 3, with abundant giant cells in the region of the wall of 
the cyst, seem to suggest that these cells take an active part in the production 
of the cyst. In the second place, the cysts of the phalanges seem to result, 
without any doubt, from myxomatous degeneration in enchondromata; and 
Virchow’s hypothesis that other cysts resulted from enchondromata must be 
examined. These phalangeal cysts bear quite obvious evidence of their origin, 
and it may be at once stated that no recorded case of cyst in any other bone 
bears similar evidence. Encapsuled enchondromata of the long bones are 
extremely rare. Gask’s case has been already mentioned, Riedel has mentioned 
enchondromata in the lower end of the femur and in the tibia, McKenzie has 
described one in the trochanteric 
region, and a radiograph of an 
enchondroma in the fibula (there 
was a second at the upper end) 
is shown in Fig. 56. In none of 
these had myxomatous degenera- 
tion given rise to a cyst. 

It is now recognized that 
cartilage may be formed anew 
in bone under various conditions ; 
it is common in eallus, and it 
was present in the wall of 
Lediard’s case, an undoubted 
myeloma. The presence of car- 
tilage in fibrocystic disease in the 
bones must be ascribed, there- 
fore, rather to a metaplastic 
change than to the formation of 
an original cartilage tumour. 





et : Fie. 57.—Section of tissue forming a cystic fibroma- 
Further, the disappearance of tous mass in the tibia (Eve’s Case), showing a patch of 


degeneration, possibly the origin of a cyst. (a) Fibrous 
tissue, cellular; (6) Degenerated patch. (Low power.) 


this cartilage, judging by the 
microscopic appearances, is due 
rather to the action of the osteoclasts than to myxomatous degeneration. 
Myxomatous degeneration of fibrous tissue may undoubtedly give rise to 
cysts in bones. Fujii has recorded a remarkable case of a man who died with 
a diffuse disease of the bones, which were porous and vascular throughout ; 
there was a large cyst in one humerus and a smaller one in the femur. Fujii 
found definite evidence that the cysts had arisen by the softening and 
liquefaction of fibrous tissue. He classes the case as one of fibrous osteitis, but 
it presents characters which make it advisable for the present to keep it in a 
class apart. Eve recorded a case of cystic sarcoma of the tibia, the specimen 
from which is in the museum of the Royal College of Surgeons (1645c) ;_ what- 
ever the nature of the tissue which fills the interior of the expanded tibia in 
this case, whether it be sarcoma or fibroma, there is definite evidence that the 
cysts have arisen by degeneration in it, areas of such degeneration being visible 
in sections (Fig. 57). Ziegler described small cysts in the neighbourhood of 
the joint surfaces in osteo-arthritis. He found such cysts with patches of 
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cartilage, alterations in the bone, and fibrous metamorphosis of the marrow 
around. The cysts, he thought, were due to softening of the cartilage. 

Cyst formation in bones has also been ascribed to hemorrhage, the extrava- 
sated blood being, in theory, absorbed by the action of the giant cells. Fraenkel 
related a case of a cyst found in the neck of the femur in a child who suffered 
from infantile scurvy, which has been quoted in favour of this view. Periosteal 
cysts are undoubtedly of this nature; but these are very different from the 
true endosteal cysts, the new external shell of bone being in their case due to 
the action of the raised periosteum. 

Westenhoeffer, in a discussion at the German Surgical Society, briefly 
related a case of multiple small cysts in the bones of a patient who died of 
mercurial poisoning, and in whom there had undoubtedly been extensive 
decalcification of the bones. 

There is not at present sufficient evidence to decide definitely how bone 
cysts are actually formed. There does, however, seem to be evidence that 
they may be formed either as the result of the action of osteoclasts, or by 
degeneration and liquefaction in fibrous tissue. 

It must be confessed that the present state of our knowledge of the 
pathology of bones is not such as to enable us to classify properly these fibro- 
cystic diseases. It would perhaps be better to state frankly that we cannot 
decide whether they are one disease or several; whether they are of the nature 
of inflammatory processes or new growths, or simply instances of disordered 
bone growth; and be content with a statement of their clinical characteristics 
and their pathological characters, so far as these have been ascertained. For 
this reason, the names simple cyst, fibrous osteitis, fibrocystic osteitis, myeloid 
eyst, etc., are all open to objection, inasmuch as they assume in some way or 
other that the nature of the process is understood. If we call the condition, 
or conditions fibrocystic disease of the bones, we make no such assumption; 
and we fall in with the system which has been adopted in other organs in 
which obscure cystic changes occur. 

If a theory is demanded, it would appear that Virchow’s must be abandoncd ; 
that there is no definite evidence that the conditions are inflammatory; and 
that whilst there is evidence that in some cases myeloid tumours occur, it is 
not feasible to claim that in every case a cyst has arisen from such a tumour. 
It would rather appear that there is a general disturbance in the processes of 
growth or alteration in the bone. That in the course of this there is (1) a 
fibrous metaplasia of the marrow ; (2) an excessive formation and activity of 
the giant cells; (3) an active absorption of bone, with coincident formation 
of new bone and cartilage. That in places the fibrous metaplasia may be most 
evident, leading to the formation of fibrous masses ; in other places cysts may 
be produced, either by the action of the giant cells or by degeneration in the 
fibrous tissue; and that in still other places there may be abundant forma- 
tion of bone—which may or may not be properly calcified—and of cartilage 
or fibrocartilage ; whilst, last of all, the giant cells may be produced in such 
numbers as to form a veritable myeloma. These changes appear to have a 
period of activity, and then to become stationary. 

Finally, in the class of case described last, in which the changes are rather 
different, and lead chiefly to the formation of mycloid tissues with softening of 
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the bones, it is possible that we see changes of the same sort ; taking, however, 
a more malignant course, and progressing steadily until, in some cases at least, 
the patient succumbs, 


In conclusion, I must express my great indebtedness to the curators of 
the Museums of the Royal College of Surgeons, and of the various London 
hospitals, for permission to utilize for the purposes of this investigation 
the material collected therein, for permission to have drawings made of their 
specimens, and for the loan of microscopic preparations. I am also in- 
debted to several surgeons for notes of cases which had not been published, 
These have been acknowledged in the course of the paper. 
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THE SURGERY OF THE SPLEEN. 
(SIXTY-SIX CASES.) 


By B. K. FINKELSTEIN, Baku, Caucasus.* 


WHILE practising in Batoum and Baku from the year 1903 to 1913, the 
writer operated upon 66 cases of diseases of the spleen, 36 of which were 
described in the Russian Annals of Surgery in 1910. These can be divided 
into ten distinct groups, as will be seen from the following table. 


ANALYSIS OF SrxTy-srx CASES OF AFFECTIONS OF THE SPLEEN; WITH THE OPERATIONS 
PERFORMED AND THE CAUSES OF DEATE. 
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Traumatic affections of the spleen have already been extensively 
commented upon in surgical literature. The treatment of such cases is self- 
evident,—an immediate operation must be performed. In 1909 (J.c.), I found 
99 cases of spleen wounds in the literature ; 61 of these were gunshot wounds, 





*It is our intention to reserve the pages of this Journal mainly for British Surgery. 
This article was kindly sent us in connection with previous articles on Splenectomy by 
Sir J. Bland-Sutton and Mr. Owen Richards, and for this reason it has been inserted 
here, as it is inaccessible to most English readers in the Russian literature.—{Eb. Src.] 
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and the other 38 were stab wounds. Surgical treatment saved 50 per cent 
of the former and 80 per cent of the latter. More recent data give 
approximately the same proportion. With reference to this, Michelson gives 
the following figures :— 


TREATMENT OF STAB WOUNDS. 

















OPRRATION | ToTaL Cases | RECOVERED DIED 
Splenectomy Me ed 14 9 5 
Suture ais oa ie 24 22 2 
Tamponage Ser 12 10 2 
Treatment not specified ace 2 1 1 

Totals .. | 52 | 42 10 


| 
| | | (19°49 per cent) 





TREATMENT OF GUNSHOT WOUNDS. 

















OPERATION | TOTAL CASES RECOVERED | DIED 
Splenectomy | 40 25 15 
Tamponage | 18 10 8 
Suture | 9 5 4 
Partial excision 1 ] Pam 
Cauterization | 1 ~- 1 
Treatment not specified | 6 1 5 
Death previous to operation | 1 — 1 
Wounds not detected at the | 

operation na as | 6 ao | 6 
Totals .. 82 42 40 
| (48-2 per cent) 








If we consider the experience of surgeons who have had a series of cases, 
and take both kinds of wounds together, we obtain 48 per cent of deaths. 


MorvTauity OF STAB AND GUNSHOT WOUNDS. 











OPERATOR CASES | MORTALITY 
; | 
Michelson res ar me: 10 | 5 
Stasov We nee wr Re 7 3 
Finkelstein Ce a 6 | 3 
Totals: .'. 23 
(47°8 rr cent) 








Recent practice has developed a new and successful method of arresting 
hemorrhage by inserting a piece of free epiploon into the wound. 

It is understood that splenectomy, in either gunshot or stab wounds, 
must be applied only when the organ is seriously lacerated. The ordinary 
method must be suture or tamponage. 
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The literature referring to rupture of the spleen is now very abundant. 
According to Michelson, the percentage of deaths is as follows :— 
MorTALITY OF RUPTURE OF THE SPLEEN. 
I. Michelson. 











| | 
OPERATION CASES RECOVERED DIED 

Splenectomy si a 166 88 
Tamponage - iy 24 19 5 
Suture - ace 10 8 2 
Other methods “ meg 10 | 6 4 

Totals .. | 298 | 199 99 

(23°2 per cent) 








II. Literature of the Last Five Years. 
































OPERATION | CASES RECOVERED | DIED 
Splenectomy re ae 68 55 | 13 
Suture ee : 4 4 — 
Tamponage | 11 8 3 

see Gin eek ar eee Uyens: eae eee! eee 
Totals .. | 8é 67 16 
(19°83 per cent) 
III. Various Surgeons. 
OPERATOR CASES MORTALITY 
McCoy 3 1 
Norrlin Ne 10 ] 
Papaioannou is 3 0 
Vorwerck a ] 
Lotch 4 2 
Junkermann . 5 1 
Finkelstein a 4 
Totals... 39 10 


(25°6 per cent) 





Data which the writer collected in 1909 showed that, of 191 patients, 
71 died (39°8 per cent), the mortality-rate having thus decreased by one-half 
during the last five years. 

Besides this, we now find more operations taking place in cases of 
so-called spontaneous rupture of the spleen. I only found two cases in 1909; 
but this number has since increased to eleven. In one instance the cause of 
rupture was tuberculosis (McCoy); in three, malaria (Noland and Watson) ; 
in two, pregnancy (Gemmel and Uhlmann); in one, typhoid (Bryan); in four 
other cases the operation was not completed. Out of 11 patients only 38 
recovered. If we take into consideration the fact that this spontaneous rupture 
was due to virulent infection, and that the diagnosis was not exact, then we 
eannot regard the mortality-rate as very high; for such patients, if not 
operated upon, succumb almost without exception. 
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In most cases the spleen must be removed. Exceptionally, when the 
rupture is slight and superficial, suture or tamponage can be employed. 
The recent experiments of Valyashko and Lebedev confirmed the treatment of 
wounds and ruptures of the spleen by suture. Kirschner showed that bleeding 
from a ruptured spleen may be controlled by enveloping the organ with fascia. 
Thus we may hope in the future, not only to lessen the mortality, but also in 
many cases to save the organ, by employing the above-mentioned conservative 
methods. 

In the treatment of abscess of the spleen, we again find that surgery has 
made great progress. Data collected by the writer in 1909 showed that, of 
55 patients operated upon, 13 died. Between the years 1909 and 1913 we 
find 13 additional cases. In 5 of these the abscess was caused by typhoid, 
in 1 by recurrence, in 3 by malaria, in 1 by influenza, and in 1 by appendicitis. 
If we add to these thirteen cases the single instance in my own experience, in 
which the abscess was in all probability of metastatic origin, then, in general, 
we obtain no death in 14 cases, which is of course explained by a correct 
diagnosis and timely operation. Examination by 2 rays helped to establish 
a correct diagnosis in many cases. 

Very good results also may be obtained by operative treatment of 
echinococcus cysts. In 1905 to 1908, ordinary operations performed in one 
or two stages gave nodeath. Splenectomy, however, resulted in a 20 per cent 
mortality. To the 40 cases of splenectomy which the writer collected in 1909, 
5 more can be added, and the last case of his own. The whole 6 cases resulted 
in recovery ; but 8 of the total number died after splenectomy ; the latter is 
only indicated when there is extensive destruction of the spleen, when the 
cysts are numerous and not accessible to ordinary removal, or when the spleen 


is displaced and its pedicle twisted. 


Non-parasitic cysts of the spleen (spurious and true) also give very satisfac- 
tory results when operated upon. I found 78 cases in surgical literaturc, 
death resulting in 7 instances. In 77 the sex is given, 34 males and 43 females. 
With regard to operative treatment, it was found necessary to remove the 
spleen in approximately half the number. Splenectomy is indicated when the 
cysts are numerous, when the spleen tissue is largely destroyed, or when the 
cysts are developing in displaced or very enlarged spleens. 

Referring to the question of twmours, the number of cascs operated upon 
is very small. In recent history J found only 8 cases: Anzilotti (cavernous 
angioma), Council (sarcoma), Power (sarcoma), Henden (sarcoma), Mayo 
(lymphosarcoma), Bush (sarcoma), Temoin and Bonel (endothelioma), Riesel 
(sarcoma). In all, I collected 35 cases. In 33 splenectomy .was employed, 
in 2 the tumour only was removed. Of the 33 mentioned, 7 died. But, 
unfortunately, in sarcomata—the most frequent form—death takes place 
several months afterwards, from recurrence or metastases. Only in 2 
instances did recovery last for over six years (Mayo, Ash). 

The spleen affected by tumour is liable to rupture, as happened in Bush’s 
case, his patient being admitted with evidence of internal hemorrhage. 
Primary cancers of the spleen are very rare (De Renzi). and have never 
been the object of operative treatment until now. 

Operative treatment is extensively applied in so-called wandering or 
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displaced spleen. In most cases operations are performed upon a considerably 
changed spleen; the proper treatment, therefore, must be splenectomy. I found 
only one case of splenopexy in recent papers (Lahey). As the displaced spleen 
is principally found in multipare who have flaccid abdominal walls with general 
enteroptosis, it frequently becomes fixed to the sexual organs, and is taken 
as a tumour of the latter. Peritonitis and intestinal obstruction, resulting 
from torsion of the spleen, are frequent and very dangerous occurrences. 
The diagnosis is sometimes difficult, even should the spleen be not joined 
to the sexual organs. In one of my own cases, and also in Lahey’s, the spleen 
was taken for a displaced kidney, and the operation wrongly commenced by 
a lumbar incision. Operative treatment in general gives satisfactory results, 
as, from the technical point of view, it presents practically no difficulties. 
Nevertheless, in consequence of the serious changes of the vessels in the pedicle 
of the spleen, and in the abdominal cavity, the percentage of mortality is 
comparatively high; out of 77 patients, 13 succumbed. Sudden death 
resulting from thrombosis of the pulmonary artery, several days after a 
successful operation, came under my personal notice in 2 cases, and another 
case came under the notice of Proudnikov. 

Clearly evident and simple as are the indications for operation in cases 
belonging to the above-mentioned groups, so, on the other hand, equally 
indefinite and vague are the indications in those diseases of the spleen which 
are closely connected with the general health of the patient, and are followed 
by grave disorders of the blood, digestion, and metabolism. The uncertainty 
of these indications is caused by our imperfect knowledge regarding the 
functions of the normal and of the pathologically-changed spleen. Within the 
last four years I have found many works devoted to the question of the 
splenic functions, and to the question of the relations between the changed 
spleen and the pathological processes taking place in other diseased organs. 
Recent experiments have thrown some light on the physiology and pathology 
of the spleen; for instance, the experiments of Ascher showed that the spleen 
retained iron, extracted from food, in the body. The same conclusion was 
arrived at by Bayer, based on the study of metabolism in persons deprived 
of the spleen. The experiments of Apolant showed that the removal of the 
spleen diminishes the resistance of the body to the inoculation of tumours. 
Biachi, Weltmann, Oser and Pribram found that the splenic tissue arrested 
the development of inoculated sarcomata in mice. Quarto points to the close 
connection between the functions of the liver and spleen; his experiments 
showed that animals, after splenectomy, did not assimilate different kinds of 
sugar so well as the normal animal, and that after the injection of spleen 
extract, the assimilation of sugar increased. Harrower emphasizes the 
influence of the spleen on nutrition, and especially on the production of the 
pancreatic ferment. Fofanoff and Michailoff lay stress on the importance of 
the spleen in the creation and dissolution of blood. On the other hand, 
Bucalossi and Noguchi found that the removal of the spleen does not 
much affect the qualities of the blood. Pugliese, contrary to Ascher 
and Bayer, found that the elimination of iron in animals decreases after 
splenectomy. 

Finally, we can say that the function of the spleen is not clear. Existing 
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data do not fully explain the influence of splenectomy upon some blood diseases, 
and do not give clear and exact indications for operation. 

Clinical observations show the remarkable influence of splenectomy upon 
several hemolytic diseases. Most interesting and careful observations are 
made by Eppinger. All his 10 patients recovered after splenectomy (in 2 cases, 
for icterus hemolyticus; in 3, for Banti’s disease; in 2, for hypertrophic 
cirrhosis ; in 2, for anzmia perniciosa; in 1, for icterus with atrophy of the 
liver). The blood became normal, and the quantity of urobilin considerably 
decreased. Eppinger comes to the conclusion that where incréasing hemolysis 
is present, the spleen must be removed—just as in Graves’s disease thyroid- 
ectomy must be performed. Jaundice disappears after the operation. It is 
evident that the appearance of jaundice must be taken in connection with 
hypertrophy of the spleen (hypersplenia). Banti asserts the same, and 
describes a special form of “ splénomegalie hémolytique ”’ characterized by the 
enlargement of the spleen, severe anemia, jaundice, and enlargement of the 
liver. Banti presumes that the formation of certain poisons in the spleen may 
produce enlargement of the organ and changes in the blood. Klemperer, 
Micheli, Hirschfeld, Exner, Haberer, de Castle, Mosse and Brauer also noted 
recoveries from similar hemolytic diseases after splenectomy. 

The favourable results of splenectomy in so-called Banti’s disease are now 
proved by a whole series of observations. The cause of this disease is not 
really known. Some consider that it is only a combination of symptoms 
depending on various causes. The deductions of Schevandin, founded on a 
careful study of many cases, are of special interest ; he states that there is 
no reason to regard it as a special form of disease. Bojovski remarks that 
in many instances Banti’s disease is caused by malarial infection; I am of 
the same opinion. Isaac, after a thorough study of the literature, says that 
malaria produces similar symptoms to Banti’s disease. Stevenson, Rodman, 
Wilson, Griitzner, Kidd and Goebel consider anzemia splenica and Banti’s 
disease as one and the same malady. Nager and Baiimlien, having collected 
46 cases of splenectomy in Banti’s disease, consider the latter to be a primary 
disease of the spleen, not denying the exact resemblance of the first stage to 
anzmia splenica. The uncertainty is increased by the fact that some diseases 
of the spleen, produced by definite causes, closely resemble Banti’s disease, 
e.g., the splenomegaly described by Tansini and Morone, and brought on 
by thrombosis of the splenic veins. 

Whatever may be the cause of the disease, clinical observations show that 
timely removal of the spleen eventually leads to recovery. Rossi suggests that 
in serious cases (in the third stage) the spleen should not be removed but sewn 
to the anterior abdominal wall. Parlavecchio proposes to destroy the splenic 
tissue by cauterization, by means of which, in his opinion, anemic and 
cirrhotic poisons are eliminated. But the majority of surgeons are still in 
favour of removing the organ, although the death-rate following this operation 
is high—between 18 and 20 per cent. Mayo, however, in 18 cases of splenec- 
tomy in anemia splenica, did not lose a single patient. Richards has also 
obtained very favourable results by splenectomy in a special form of disease 
which he describes as “‘ Egyptian splenomegaly ”’, and which is very similar to 
Banti’s disease. 
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In protracted malarial fever, at certain periods of the disease, analogous 
infection of the organism takes place. Splenectomy does not necessarily cure 
malarial fever. Attacks of fever may be repeated and lead to very serious 
complications and even death. But, by removing the weighty spleen 
(1800 to 3000 grams), we not only renew the normal relations of the abdominal 
organs, not only free the organism of the tumour which produces mechanical 
irregularities of the blood-circulation, but also destroy the focus of infection. 
I have had the opportunity of observing such patients for many years, and 
am satisfied as to their absolute recovery. It is true the percentage of mortality 
is very high. Taking the figures of surgeons who have had a series of cases, 
we obtain the following results. 








MorTALITY OF SPLENECTOMY FOR MALARIAL FEVER. 
OPERATOR CASES MORTALITY 

Jonnesco 21 8 
Nannotti &. 6 2 
Leonte a Biaored 6 3 
Kopylov 11 3 
Papaioannou 11 3 
Finkelstein 20 “ f 
Total 75 26 

(34°7 per cent) 





But this high mortality is due to the following causes and circumstances. 
First, the greater number of patients belong to the peasant and working classes, 
living under miserable conditions as to dwellings and food. They are saturated 
with malarial germs, thus considerably minimizing their powers of resistance, 
and producing pathological changes in the liver and kidneys. Secondly, most 
patients seek medical assistance when the spleen is already considerably enlarged, 
and when their working capacity and strength are ata minimum. The patients 
have a grey earthy complexion, with yellow flaccid skin, bloated face, and 
bloodless lips. The red and white corpuscles are found in much smaller 
quantities than in the normal state; the blood has a watery appearance, and 
coagulates slowly. Sometimes, after long treatment with arsenic, the general 
condition improves, but the size of the spleen remains the same. I quite agree 
with Solieri that the high percentage of death is caused, not so much by 
technical imperfections, as by changes in the internal organs. 

The operation is contraindicated in cases with firm adhesions. Shock, 
bleeding, gangrene of the surrounding organs, and inflammation of the lungs 
may result from tearing the adhesions apart. 

But when adhesions are not solid and extensive, and when there are no 
important changes in the liver and kidneys, the removal of the spleen, in spite 





of severe anzemia, results in full recovery. 
weight increases, anemia disappears. 
thoroughly and carefully examined. 


Appetite improves, strength returns, 
Such patients must, of course, be 


It is not sufficient to examine the blood: 


it is necessary to define the metabolism also, as was done by Eppinger and 


Bayer. 


New observations in this respect may throw light upon the functions 
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of the spleen, and will cnable us to decide more correctly whether the operation 
is necessary or not. 

Turning to the last group of spleen affections. viz., malaria with ascites, 
I must point out its similarity to the third stage of Banti’s disease. Such 
cases are frequent in malarial countries, and deserve attention because of the 
uncertainty of the indications and the results of operation. To this group 
belong cases with large quantities of fluid in the abdominal cavity (several 
pints). Here ascites occupies the first place as a clinical symptom. To 
relieve the patient it is absolutely necessary to tap several times. Splenectomy 
gives a high rate of mortality. My experience shows that an operation 
is permissible where the percentage of hemoglobin is not less than 30 to 40 
per cent, and the number of red corpuscles not less than 2,000,000 ; where 
there is no cedema of the lower limbs ; where the patient is still able to move 
about ; and where there is no parenchymatous inflammation of the kidneys, 
or serious degeneration of the liver. Unfortunately we have no exact means 
of determining the condition of the liver. When there are serious changes in 
the liver and kidneys, splenectomy, even in otherwise favourable cases without 
adhesions, gives fatal results. But if the operation ends favourably, ascites 
disappears entirely. In all my three successful cases, of which two were 
followed up for many years, the liquid did not accumulate, and the general 
condition of the patient left nothing to be desired. 

Thus the removal of the much enlarged malarial spleen results, in many 
cases, in full recovery. With more correct indications and more perfect 
technique the operation may lose its dangerous character. 

The procedure is very simple when the spleen is displaced, and very 
difficult when it is fixed and adherent to the diaphragm. Formerly I con- 
sidered Kocher’s rectangular incision to be preferable to any other; later 
on I employed, almost without exception, an incision at the outer border of 
the rectus muscle, or through the latter, between its outer and middle part. 
In consequence of the usually exhausted condition of the patient, and the 
continued distention of the abdominal wall by the large tumour, the muscle is 
thinned out, and can be easily divided by blunt dissection. Generally, if the 
incision be sufficiently large, there is free access. In firm adhesions the lower 
cartilages must be dissected. The lower pole can be easily pulled out of the 
wound. The assistant separates the upper part of the wound with a wide blunt 
retractor ; the operator, standing on the right side of the patient, introduces 
his right hand into the left diaphragmatic space, and, by gently advancing 
movements of his fingers, separates the upper pole from the diaphragm. Firm 
adhesions, not yielding to blunt separation, must be tied. This is the most 
difficult part of the operation. Having separated the adhesions, the soleen 
is taken out of the abdominal cavity and removed, after carefully tying the 
vessels of the pedicle. The stump of the pedicle must be covered with omentum, 
and the outer wound sutured in layers. A tampon is left in the upper part of 
the wound, and can be removed after twenty-four to forty-eight hours. I may 
say that the difficulty of the operation is always in direct proportion to the 
firmness of the adhesions, and sometimes in inverse proportion to the size of 
the spleen. 
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CONCLUSIONS. 


1. Operative treatment gives good results in stab and gunshot wounds, 


and ruptures of the spleen. 
2.. Very satisfactory results are also obtained by operating on cchinococcus 


and non-parasitic cysts. 

3. Splenectomy, in malignant tumours, gives temporary relief; but most 
patients succumb eventually from recurrence. 

4..Operation gives excellent results in wandering spleen. 

5. Splenectomy frequently ends in full recovery. in protracted malarial 
fever, even in cases of ascites. 
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RENAL SARCOMA OF INFANCY: 
WITH A RECORD OF 35 CASES. 


By F. McG. LOUGHNANE, MarcGate. 


TuE object of this paper is to illustrate the fact that operations are successful 
at times in that most hopeless class of case, the renal sarcoma of infants. From 
the records of the London hospitals there have been found instances of 
1 patient being well for fourteen years, and 2 well for ten years, after the 
operation. An analysis of some of the cardinal signs and symptoms, as 
illustrated by these cases, has been made. 

The material has been gleaned principally from the records of cases under 
twelve years of age which have been treated at the principal London hospitals 
(Belgrave, Charing Cross, Evelina, Guy’s, London, and St. Thomas’s) from 
1900 to 1912 inclusive, and from papers which have appeared in the Lancet 
and British Medical Journal for the same period. The number of cases 
collected—35 in all—is not large, but from a comparison with the total death- 
rate in the United Kingdom from renal cancer in children under fifteen years 
of age, it is not surprising that, considering the restricted area in which 
records have been searched, so few cases have come to light. The following 
figures were obtained at the Registrar-General’s office, being a return showing 
the number of deaths from cancer of the kidney and suprarenal capsule in the 
years indicated, and at different ages. No distinction is drawn in this return 
between carcinoma and sarcoma ; nor between malignant disease of the kidney 
and suprarenal respectively. Consequently the death-rate from primary sar- 
coma of the kidney proper must be placed at a considerably lower figure. 


REGISTRAR-GENERAL’S RETURN OF DEATHS FROM 
CANCER OF THE KIDNEY AND SUPRARENAL CAPSULE (1901-1911). 











YEARS OF AGE | YEARS OF AGE | 
| am non | TOTAL UNDER 
1901-1910 =| -_——---—-— r,t ———| 15 Years 
0 | ae cS ee ee ae 5 | 10 | 15 
Cae re ere Sens eet (SR ge || ALI | Aga meee: Cis Re ge WREST 
Males se) Soe | 46 | 46 | 31 | 27 186 38 | 11 | 6 241 
Females .. | 21 | 44 | 48 | 31 | 34 178 5010! 8 246 
RES GRC Ee SAG Boats as 
1911 0-1 YEARS 1-4 YEARS 5-15 YEARS 
Males aM 17 12 29 2 31* 
Females .. 28 9 37 2 39+ 
Total 1901-1911 is 430 557 














* 3 of these died in institutions. + 15 of these died in institutions. 
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Three facts are at once apparent on glancing at these figures. First, 
the extreme frequence of the disease in children under five years of age, thus 
corroborating the figures of Continental writers. Second, the frequency 
with which female children are affected: according to Albarran, males are 
more often affected than females in the proportion of 3 to 1; but in the United 
Kingdom, from 1901 to 1911 inclusive, sex has been no barrier to the ravages of 
the disease, females and males being stricken down with relentless impartiality. 
Third, the exceedingly small number of cases that have died in institutions. 
The importance of this latter fact lies in the disparity which is so frequently 
observed between clinical observations and post-mortem findings. This is 
well illustrated by a case which was recently admitted to hospital for a symptom- 
less, progressive swelling in the right loin, clinically diagnosed as renal sarcoma ; 
on examining the tumour after operation, however, it was seen to be a congeni- 
tally hydronephrotic kidney. Of the 35 cases herein recorded, the clinical 
diagnosis was confirmed in 26, either by autopsy or by operation. 

The paucity of symptoms in renal sarcoma of infancy offers an insuperable 
barrier to early diagnosis. Mothers often complain that the motions have 
lately been green and offensive; that the child is pale, listless, and has no 
appetite; that he is getting thinner, and coughs considerably both day and 
night. Very rarely do they talk of pain, blood in the urine, or the small quantity 
of the latter passed. There are no early symptoms of renal sarcoma. Symptoms 
for which the child is brought to a doctor either arise late in the disease, or are 
lacking in anything specific to denote a renal cause. In the majority of cases 
the mother first notices a general enlargement of the abdomen, or can feel a 
lump in one or the other side when handling the child. A painless and pro- 
gressive swelling of the abdomen is the cardinal feature of renal sarcoma. But 
even when this is present, doctors are often misled. Case 33 was scen by a 
doctor at the age of four months, when the mother first noticed a lump in the 
left side ; the child was in consequence treated for enlarged spleen until, the 
mother becoming alarmed at the continued growth of the tumour, its real 
nature was revealed when the child was examined under an anesthetic twenty 
months later at the Evelina Hospital. 

In the hypernephroma of adults, urinalysis may be relied on to yield 
valuable information in regard to renal function. Unfortunately, in the case 
of children, the later and refined methods of testing urine are inapplicable. 
The hemorenal index, cryoscopy, and indigo-carmin or phloridzin injections 
give very misleading results when used in the examination of a mixed urine. 
Their value is a comparative one as between the functional capacity of one 
kidney and another. Cystoscopy and ureteral catheterization cannot be 
carried out in the very young, so the clinician has unavoidably to resort to the 
older and simpler methods of urinalysis, viz., testing for blood and albumin. 

A history of hematuria was given in 11 of the recorded cases, although 
only in 7 was blood clinically demonstrated in the urine, and albumin in 5. 
Of the 35 cases, either blood or albumin was present in the urine in 10, i.e., 
in 28 percent. We may contrast with this the marked hematuria which occurs 
in renal tumours of adults, and which is present in 90 per cent of the cases; 
in over 70 per cent it is the first indication to the patient that anything is 
amiss. In 72 per cent of the cases of renal sarcoma in infants, urinalysis affords 
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no help; and too often the doctor is confronted with an enlarged abdomen 
wherein a tumour may be felt which in most cases produces no symptoms : 
unless, indeed, the enlargement is exceedingly great, when an enormously 
distended abdomen contrasts markedly with the general body emaciation. In 
nearly all instances the child is apparently healthy and well fed. There is very 
seldom any evidence of pain, and tenderness is rarely elicited. In the cases 
tabulated, pain was present in only 8 cases, or 25 per cent ; but the character 
of the pain was no guide to a correct diagnosis, and was not the occasion of 
the child’s being brought to a doctor. Pain, when present, is dull, aching, 
and more or less confined to the loin or back. 

Slight fever, with a temperature varying from 99° to 101° F. is the rule in 
most cases, although pus was present in the urine on one occasion only. Rapidly 
growing sarcomas in other parts of the body are not infrequently attended with 
pyrexia, partly due to septic infection of the growth and the increased production 
of bye-products of abnormal metabolism. With metastases in the lungs, the 
rise in temperature becomes more marked, accompanied with cough and 
increased wasting. In few instances is a blood-count of any value; a mild 
degree of leucocytosis is gencrally found. If the tumour is on the left side, 
this will help to distinguish it from splenic enlargement. Ascites is often 
evident, but never to any great extent. The fluid is frequently blood-stained. 

The size and weight of these renal tumours vary considerably. Van der 
Byl records a case of a boy of eight years in whom the tumour weighed 31 lb., 
or half the usual weight of a boy of that age. In Case 3 the tumour weighed 
42 oz., or one tenth of the body-weight; in Case 11, one thirteenth of the body- 
weight ; in Case 14, one nineteenth ; in Case 15, one twenty-seventh ; and in 
Case 2, one sixteenth. In Case 2 the other kidney was free from disease, and 
weighed 94 0z., or more than twice the normal weight of an adult healthy kidney. 

Renal sarcoma is not infrequently said to be a bilateral disease. Van 
der Byl performed nephrectomy in a boy fourteen months old who, four and 
a half years later, was found to have developed sarcoma of the other kidney. 
Here, although the disease was bilateral, the growths did not develop simul- 
taneously. Among the following cases, Case 7 is the only instance wherein 
both kidneys were involved. 

As yet the pathology of renal sarcoma is in a state of flux. Rhabdomyoma, 
angiosarcoma, teratoma, embryoma, adenosarcoma, embryonic carcinoma, are 
terms descriptive merely of histological appearances. Clinically, the tumours 
are indistinguishable one from another, and in manner of growth and spread 
are distinctly sareomatous. Under the microscope, a varicty cf cell elements are 
seen—spindle and round cells, tubules lined with cubical epithelium, solid cylin- 
ders of such cells; masses of cells resembling glomeruli; muscle cells, plain and 
striated ; and, on rare occasions, cartilage, epithelial ‘ pearls,’ and even ganglion 
cells have been described. Frequently the tumour is a veritable mosaic; hence, 
unless a careful examination is made of many sections taken from different parts, 
a diagnosis of carcinoma or sarcoma is arrived at, according as there is a pre- 
dominance of cubical cells and tubules, or spindle and round cells, respectively. 

The most reasonable account of the etiology of renal tumours is that given 
in Guy’s Hospital Reports; 1909, by Nicholson, who bases his classification 
rather upon developmental than histological grounds. 
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The kidney is a composite gland : the ureter, pelvis, and collecting tubules. 
being developed from the Wolffian duct, are epiblastic; while the rest of the 
kidney, its secretive mechanism and supporting framework, being derived 
from the intermediate cell-mass, is entirely mesoblastic. In the fetal 
kidney, connective tissue is present in excess, and likewise a considerable 
number of plain muscle fibres around the collecting tubules, differing thus from 
the adult kidney, which is very sparsely supplied with connective tissue, and in 
which muscle is restricted to a few plain fibres lying beneath the mucous 
membrane of the pelvis and in the capsule. The first of the mesoblastic tissuc 
to become differentiated is that which goes to form Bowman’s capsule and the 
glomeruli. A glomerulus at first consists of a solid mass of cells projecting 
into a space lined with cubical epithelium, and late in foetal life becomes 
vascularized, when the peripheral layer of cubical cells becomes flattened out. 
The cubical shape of the cells covering the glomerulus is often retained until 
the second month after birth. The tubules, in their beginning, consist of solid 
cylinders branching out into a mass of undifferentiated cells, often surrounded 
by developing glomeruli. 

Reverting now to the renal tumours of infancy, the picture is not very 
unlike, so far as the variety of cells is concerned. Round and spindle cells 
are nearly always to be seen, and, according to Nicholson, tubules are never 
absent if carefully searched for. When tubules are present in abundance, and 
embedded in a sarcomatous matrix, the term adenosarcoma is applied ; four of 
the cases were diagnosed as such. Case 9 was described as a carcinoma arising 
in embryonic renal tubules, but the histological description would aptly apply 
to another tumour diagnosed as ‘ malignant adenoma,’ viz., tubular acini lined 
with a single layer of cubical epithelium, with solid cylinders of similar cells 
running between the tubules. These cubical cells, however, which line the 
acini and tubules of renal tumours in infants, seldom trespass beyond the 
basement membrane, therein differing essentially from true carcinomatous 
cells, which invade tissue irrespective of any limiting membrane. In the 
majority of cases, however, round or spindle cells, or both together, are present 
in such numbers as to dominate the field, and the tumour is classified 
accordingly. In two cases the presence of striated muscle fibres led to a 
diagnosis of teratoma. But a teratoma represents an included twin, or cell, 
which in an early stage of embryonic life has become separated off, until 
later, stimulated into growth, it manifests itself as a malignant tumour. In 
these circumstances it would be expected that epiblastic clements would 
develop independently of mesoblastic; this, however, is not the case. 

The term teratoid, as applied by Adami (Textbook of Pathology) to these 
tumours, is more fitting; epithelial cells and muscle fibres, when present, are 
said by Bussi to result from metaplasia, and represent neither included Wolffian 
‘rests’ (Birch-Hirschfeld), nor inclusions of prevertebral myotomes (Wilms). 
In the developing kidney, the same mesodermic mother-cell is capable of giving 
rise either to epithelium or plain muscle. Instances of metaplasia are not 
uncommon ; carcinoma of the bulbous urethra is of the squamous type; the 
pregnant uterus not infrequently contains striated muscle fibres; and these 
fibres are often present also in sarcoma of the cervix and uterus. 

Sarcoma of the kidney in infants is said to occur more often on the left 
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side than on the right. Of 40 cases collected by Jacobi, in 18 the lesion was of 
the right kidney, in 19 of the left, and in 8 both were affected. In the following 
35 cases, the corresponding figures are 17, 13, and 1, respectively, while in 
4 cases the side affected was not recorded. Metastases occurred in the liver on 
four occasions, in the omentum twice, the glands three times, and the lung 
twice. 

The prognosis in renal sarcoma is decidedly unfavourable. Recurrences 
are said to take place in 80 per cent of cases, and in over 70 per cent of these 
within the first year. Recurrence is rare after four or five years. According 
to Wagner, permanent cures of from two to eighteen years have been recorded 
in 34 cases. Of these, 21 have passed the three-year limit. Cases have been 
recorded alive and well after eighteen years (Malcolm), five years (Abbe), and 
four years (Abbe). 

Early nephrectomy is the operation of choice ; the immediate mortality 
has fallen from 76 per cent in 1885 to 22 per cent in 1902, and it is less still 
to-day, being 7°7 per cent in the following cases. 

Out of 12 cases of nephrectomy, 2 died within six months from recurrence, 
4 survived three years, in 3 the results are unknown, 1 died from phthisis 
three months later, and 2 were alive and healthy one and six months later 
respectively. In other words, 33} per cent survived operation three years, 
and 25 per cent ten years. 


LATE RESULTS OF NEPHRECTOMY. 








ALIVE | DIED RESULT UNKNOWN 
Case 13. One month later | Case 8. Three months later Case 6 

from pulmonary ao 
tuberculosis ; no ou ee 
metastases 

» 15. Six months ,, », 14. Six months later 
from recurrence 

» 19. Ten vears 4 » 27. Three months 
later from recur- 
rence 

» 34. Ten ,, ” 





» 20. Three ,, AC | 
» 35. Fourteen years 
later 





Total cases result 


Total cases alive =6 | Total cases died = 3 
| unknown = 3 





The immediate results of operation are as follows: 18 nephrectomies with 
1 death, or 7°7 per cent ; 7 exploratory operations with 2 deaths, or 28 per cent; 
total deaths without operation, 8. 

The following cases which are reported in full are from those which were 
admitted to St. Thomas’s Hospital from 1900 to 1912 inclusive. Cases collected 
from other sources appear only in the statistical table appended. 

Case 2.—D. R. male, 12 years. Father died of cancer; mother of phthisis. 


Admitted to hospital, April 22, 1901; died Aug. 12. In Jan., 1901, patient had an 
attack of hematuria, and he continued to pass blood in his urine for the next three 
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weeks. During this time he frequently suffered from sudden arrest of the stream, 
which a change in his position would relieve. Towards the end of the three weeks 
clots of blood were passed in the urine. Patient complained of pain in the back, 
which became worse on exercise. Pain shot round the back to the lumbar region. 
Soon after the attack of hematuria patient noticed a lump in his left side, and his 
abdomen began to swell. Later he developed a troublesome cough, and once spat up 
some blood-tinged phlegm. He used to sweat considerably at night. 

On examination the abdomen was seen to be greatly distended, and covered with 
a network of enlarged veins: the course of the blood in the veins was towards the 
heart. 

On percussion there was a large area of dullness extending from the ribs to the 
left iliac crest. Above, this dull area was continuous with that of the liver and spleen. 

On palpation a well-defined tumour could be felt, with a definite edge in front: it 
- corresponded with the dull area mapped out by percussion. The tumour in front 
seemed to be just deep to the abdominal wall. It moved well on respiration. 

The liver was enlarged, and projected well below the costal margin. Girth at 
the umbilicus, 26} in.; girth one inch below the ensiform cartilage, 30} in. Urine 
was acid, sp. gr. 1030, contained some blood and albumin, but no casts. The average 
quantity passed per diem during stay in hospital was 30 ounces. 

Temperature rose to 100° F. on many occasions. An examination of the blood 
showed : red corpuscles, 4,384,300 per c.mm.; white corpuscles, 9,500 per c.mm. 

In June the legs became very oedematous ; and in July the scrotum was similarly 
affected. There was more or less constant pain in the loin, which at times became 
acute and stabbing. The urine always showed a trace of blood, but only once was 
there a profuse hematuria. 

On examination post mortem some blood-stained fluid escaped when the abdo- 
men was opened. A large tumour was present, and extended on the left side from 
the ribs to the left iliac fossa. It was in contact with the abdominal wall in front 
(save where the collapsed descending colon intervened), and reached to the mid-line. 
It completely filled the loin laterally and posteriorly. The mass of intestines was 
restricted to the right half of the belly, and was collapsed. 

The tumour, 76} 0z., was deep red in colour, and on section showed several areas, 
of about an inch across, of hemorrhagic degeneration. In other places it was whitish 
and soft. No trace of renal substance was found. The renal veins were filled with a 
soft, brownish growth, extending into the inferior vena cava, which was completely 
blocked. From the vena cava the growth had spread into the right renal vein, but 
not so as to occlude its lumen. The growth extended up the vena cava to the right 
auricle, into which it protruded as a blunt, flat projection, with smooth surface and 
edges. The growth in the vena cava was very soft, so that it was difficult to tell 
whether as a vein the lumen was totally occluded, although there was no blood found 
in the vena cava post mortem. From the vena cava the growth had spread up the 
hepatic veins into the liver, which was studded with areas of growth of about one inch 
diameter. The liver weighed 51} oz. 

The right kidney, weighing 9} 0z., was enlarged from compensatory hypertrophy. 
It showed no signs of disease. 

The spleen and the pleura were normal, although there was some blood-stained 
fluid in the pleural cavity. The heart and pericardium were normal. The lungs were 
the seat of secondary deposits, mainly about the bases. The bronchial and mediastinal 
glands also showed mestastases. 


Case 3.—J. P., male, 5 months. Admitted to hospital, March 11, 1902; dis- 
charged March 21. 

No family history of tubercle or syphilis. Three months ago mother noticed 
a swelling in patient’s abdomen. It was situated on the left side, just below the 
costal margin. The swelling has progressively increased in size. There is no con- 
tinuous pain, but patient often wakes up and has attacks of crying. Nothing abnormal 
was noticed about the urine, the colour, frequency, and amount passed being about 
the usual. The child was pale and thin. 

On examination the abdomen was much distended and tense, and covered with 














. RENAL SARCOMA OF INFANCY 83 


a network of dilated veins. A large elastic, fluctuating mass occupied the left of the 
abdomen. The edge was hard and rounded, and convex to the right. It began about 
the level of the left eighth costal margin, and extended downwards to the right of the 
umbilicus, terminating about the right pubic spine. The interval between the ribs 
and crest of the ilium was completely occupied by the tumour. All this region was 
dull to percussion. Elsewhere the abdomen was resonant. Per rectum the lower 
end of the tumour could be felt, hard and rounded. 

The size of the liver, as ascertained by palpation and percussion, was normal. 
Splenic dullness was not distinct from that of the tumour. Urine was acid, and 
contained no albumin, blood, or sugar. 

A right vaginal hydrocele was present, but no varicocele on either side. Tem- 
perature rose to 100° on more than one occasicn, 

Hematuria was never present. 


Case 4.—A. M., male, 5 years. Admitted April 3, 1905 ; discharged April 10. 

No family history of tubercle or syphilis. Since January, patient has com- 
plained of pain in the left side, and he has become thin and wasted. Shortly after- 
wards it was noticed that his abdomen was beginning to swell, and since February the 
swelling has increased rapidly, and there has been intermittent pain and sickness. 

The abdomen, on examination, was seen to be enormously distended, especially 
on the left side, and more prominent at the umbilicus than in the flanks. There 
were numerous dilated veins running 
upwards towards the thorax. The 
abdominal wall was tense, and the 
umbilical region seemed to project 
over the pubes. The left flank bulged 
more than the right, but the bulging 
in neither was very great. On pal- 
pation a hard, resistant, and fairly 
smooth mass could be felt occupying 
the left half of the abdomen. It 
completely filled the space between 
the ribs and the iliac crest. In front 
it crossed the mid line, but failed to 
reach the ensiform cartilage above 
or the symphysis below. Laterally - 
and behind it filled the loin and 
reached the spine. The edge below 
and to the right was very hard and 
rounded. The tumour did not move 
on respiration. A smaller mass was 
felt below and to the right of the 
large tumour, from which it was , 
apparently separate. Below and to Fic, 58.—Case 5. MALIGNANT TERATOMA (1 obj.). 
the right of the large tumour a fluid The tumour was soft and white on section, with 
thrill was detected, and there was a more vascular centre ; and in places it had under- 


hifti = : gone cystic degeneration, the cysts containing a 
shifting dullness in the right flank. thick, ceosadiy Baik 





Percussion note only resonant over No renal substance’ was seen microscopically. 
a small area to the right of the The stroma consisted of a fine reticulum, with round 
tumour. Lungs and liver normal. and spindle cells, and striated muscle fibres scattered 


Uri id throughout. The striations were seen very dis- 
rine acid, sp. gr. 1026, no tingtly, although not shown up well in the photo- 
albumin, blood, or sugar. Tem- graph. 


perature averaged 99°. 


Case 5.—E. T., female, 1 year 3 months. Admitted June 30, 1906; died July 20. 

No family history of tubercle or syphilis. For a month before admission child 
had shown marked wasting, and it was noticed that the abdomen was getting larger, 
especially on the right side, where a prominent mass could be felt. The child appeared 
to be in pain, and was very thirsty. The parents think that less urine is being passed 
than normal. 
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On examination the abdomen is covered with a network of dilated veins. The 
right side is occupied by a large, tense, and elastic swelling. The swelling is under 
cover of the ribs laterally, and in front reaches to within an inch of the ensiform carti- 
lage. Below, it fills the right iliac fossa, and descends into the pelvis. It completely 
fills the right flank, right round to the spine. The edge can be felt passing down and 
to the left ; it is irregular and notched. It crosses the mid line about an inch above 
the umbilicus, and extends for about two inches to the left. It then curves down- 
wards with a convexity to the left, and becomes lost in the pelvis to the right of the 
mid line. It is not tender on palpation. The upper and left borders are well-defined. 
Gentle pressure on the tumour conveys a crackling sensation to the fingers. With 
the stethoscope, friction sounds are heard all over the tumour. The surface feels 
smooth. 

Liver and lungs are normal. Urine is acid, and contains no albumin or blood. 
Temperature 99°. 

It was not considered advisable to operate. Post mortem, the right kidney was 
found to weigh 41} 0z.; it was closely adherent to the peritoneum. covering it and to 
the inferior vena cava. The ureter was seen on the surface. On section the tumour 
was soft and whitish, with a more vascular centre. There was no trace of normal 
renal tissue. {in places the tumour had undergone cystic degeneration ; the cysts 
contained thick, greenish fluid. There was an ill-formed capsule present. The right 
suprarenal body was not found. Left kidney weighed 14 0z. The other abdominal 
and thoracic viscera were normal. 

Under the microscope the tumour was seen to be a malignant teratoma. 


Case 6.—R.S., male, 44 years. Admitted July 23, 1907 ; discharged September 14. 

One month before admission patient fell downstairs, and hurt his abdomen. For 
the next two days his urine was wine-coloured. Since the fall he has had frequency 
of micturition and pain. A fortnight before admission his abdomen began to swell. 

On examination a large mass was found to fill up completely the interval between 
the ribs and the right iliac crest behind. In front the margin was one inch above the 
right anterior superior iliac spine, then curved upwards to the left of the umbilicus 
for aout an inch, and terminated at the eighth costal cartilage on the right side. 
The surface was irregular, and the edge well-defined and rounded off. The mass 
moved with respiration, and fluctuation was detected throughout. There was ne 
pain or tenderness on palpation. The abdominal wall moved freely over the tumour, 
which did not shift its position with change of posture. 

Liver was not enlarged. Urine acid, no albumin or blood. Temperature fre- 
quently rose to 100°. 

Mr. C. S. Wallace operated on August 28. An oblique lumbar incision was made, 
passing downwards and forwards from the tip of the twelfth rib. The muscles were 
cut through, and the tumour was exposed, lying beneath the deep fascial layers. 
peritoneum was seen reflected from its anterior surface. The mass was detached 
from its surroundings, and various fascial bands divided. The vessels were ligatured, 
and the growth removed. The wound was closed in layers. A considerable degree 
of shock followed the operation ; and the temperature remained subnormal for a few 
days. 
The tumour apparently grew from the upper pole of the kidney. It was large 
and elastic, cystic in parts, soft and encephaloid in others. It was seen under the 
microscope to be a spindle-celled sarcoma. 


Case 7.—F. B., female, age 4 years 9 months. A month before admission an 
abdominal swelling was noticed. On examination the child was listless and anzemic, 
with cedema of the face, hands, and feet. The abdomen was large and unduly promi- 
nent in the umbilical region, where a distinct swelling could be felt, resonant on per- 
cussion. Both kidneys were enlarged, smooth, and easily palpable. Urine was 
scanty, and contained much albumin. The child died suddenly in hospital. 

On post-mortem examination, free purulent fluid escaped from the abdomen, 
and the peritoneum was spotted with flakes of yellow lymph. The intestines near 
the umbilicus were matted together round a soft white tumour. Both kidneys were 
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enlarged, white, and soft. The ureters were not dilated. The capsule peeled off 
easily, revealing a smooth white surface, with here and there areas containing dark 
blood-vessels. Renal substance was 
almost entirely replaced by new 
growth. There were some _ small 
secondary deposits in the liver. 

The growth was a small round- 
celled sarcoma. 


Case 10.—G. T., female, age 
3 years 6 months. Grandfather died 
of phthisis. Admitted to hospital 
April 10, 1908 ; died April 27. 

Since Christmas, 1907, patient 
has suffered from night sweats, 
| cough, and emaciation. A fortnight 
4 before acimission patient complained 
of pain in the right side; there was 
no fever or rapid breathing. <A 
week before admission the stomach 
was noticed to be enlarged. There 
was no vomiting, bowels were 
regular, appetite poor; the urine 
appeared normal. 

On examination, April 10, the 








d : ‘j Fic. 59.--Case 10. SPINDLE-CELLED Sarcoma (1 obj. 
abdomen measured 221 in. in its : omen G Ob) 
ee The kidney was so infiltrated with a soft, 


greatest diameter. The supra-um- white growth, that only portions of the cortex could 
bilical veins were enlarged. The be recognized. 

abdomen was most prominent on The tumour was very cellular, containing round 
the right side, and the right flank cells and masses of spindle cells. There was hardly 
was obviously bulging. The liver “'” wie 

was not palpable. 

On palpation the abdomen was tense on the right side, where a distinct mass ’ 
could be felt occupying nearly the 
whole of the right abdomen. The 
mass was hard, especially in the 
flank, but not tender. Internal to 
the nipple line it was separated 
from the liver by about half an inch 
of resonance; but behind it was 
lost under cover of the ribs, and 
extended as far back as the spine. 

Internally the tumour extended 
from .just below the costal margin, 
in the mid line, downwards to the 
umbilicus, and then curved to the 
right to a point about a third of ’ 
the way from the anterior superior 
iliac spine to the pubes. The edge 
was sharp and well-defined. On 
deep palpation the tumour could 
be felt extending below the edge, 
which was very distinct, almost to 
the pubes. On rectal examination 
the mass could be felt bulging into 

Fic. 60.—Case 10. SPINDLE-CELLED SARCOMA (3 obj.). the pelvis. Elsewhere over the 

Secondary deposit in the liver. abdomen the percussion note was 

. resonant. The spleen was not felt, 
and the lungs were normal]. Urine acid, no blood or albumin. Temperature 99°. 
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A week later the abdominal girth had increased by one and a half inches, and 
there was cedema of the feet. The urine contained a trace of albumin, but no blood. 

The week following, a sub- 
cutaneous nodule could be felt 
just below and to the left of the 
ensiform cartilage. On deep pal- 
pation a mass was felt below and 
to the left of this nodule. 

At the post-mortem the liver 
was found to weigh 15 oz., the 
right kidney 43 oz., the left 1} 0z., 
and the spleen 1} oz. 

The distention of the abdomen 
was chiefly due to a widely-diffused 
growth in the peritoneum. The 
growth sprouted from the omen- 
tum and mesentery in the form of 
numerous berry-like excrescences 
of a very red colour. It was so 
soft as to be almost wiped off the 
surface from which it sprang. 
The right kidney was almost thrice 
its normal size, and so infiltrated 
with a soft white growth, that 
‘Fig. 61. Case 10.—SPINDLE-CELLED SARCOMA (} obj.). only portions of the cortex could 

Secondary deposit in the omentum. be recognized. The left kidney 

was pale, and free from growth. 

‘Bothjadrenals were normal. The retroperitoneal glands were soft and extensively 

infiltrated. The intestines and pelvic viscera were healthy, but a mass had 
implanted itself on the peritoneal aspect of the bladder. 

The growths in the kidney, 
liver, and omentum were examined 
under the microscope, and appeared 
to show a spindle-celled sarcoma. 


Case 11.—F. W., male, age 3 
months. Admitted April 18, 1909. 

Child was born a_ fortnight 
before his time, and became jaun- 
diced soon after birth. He has 
always been pale. An abdominal 
swelling was noticed for about three 
weeks before admission. The child 
is undersized, and in no obvious 
pain. 

On examination the abdomen 
is enormously distended, and this is 
most apparent on the right side. 
The superficial abdominal veins are 
dilated. A hard mass is felt occu- 
pying the right abdomen ; it moves 
with respiration, and can be shifted 
slightly from side to side. The sur- Fic. 62. Case 10.—SprNpDLE+CELLED SARCOMA (3 obj.). 
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face of the tumour, which seems Kidney, showing the growth extending into the 

solid, is smooth ; over it the percus- cortex. The renal tubules wére dilated. 

sion note is dull. Dullness is also 

obtained on percussion in the left flank ; but the dullness does not shift, although a o 


fluid thrill is obtained. Per rectum, high up on the right side, a smooth, rounded 
lump is felt, which descends on respiration. 
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Urine contains a little blood and a few large epithelial cells. 

Post mortem, the difference between the emaciated body and large belly was 
very striking. A little blood-stained serum escaped on opening the abdomen. 
A large retroperitoneal swelling occupied the right side, and had displaced the 
intestines over to the left. The swelling was a large renal tumour, weighing 13} oz. 
On section it was white and very soft, of the consistency of brain-matter. Hzmor- 
rhages were scattered throughout 
the tumour, over the convexity of 
which was stretched the residue of 
kidney. The adrenal was not in- 
volved. The upper part of the 
tumour had fungated through the 
peritoneum and invaded the cap- 
sule, but not the substance, of the 
liver. The liver weighed 4} 02z., 
was pale, but showed no secondary 
growths. The spleen, 4} oz., left 
kidney, } oz., and adrenal, lungs, 
and other viscera were normal. 

The growth was a round-celled 
sarcoma. 





Case 35. is patient is a girl 
who, when 13 months old, was 
admitted to the Evelina Hospital 
in 1900 for an abdominal tumour. 
Since birth the mother had noticed 
that the child’s abdomen was rather 
full, but paid no attention to this, 
i gee ar oe onan Se % On section the tumour was white and very soft, of 
be in the best of health. About a the consistency of brain-matter ; hemorrhages were 
month before admission it was scattered throughout. 
noticed that the right loin was Masses of large round cells were seen microscopic- 
unduly prominent ; there was a ally ; the stroma was very thin. 
sudden attack of hematuria, which 
soon passed off and was unattended with pain. The child was well fed and had a 
good appetite. 

Mr. F. C. Abbott, formerly assistant surgeon to St. Thomas’s Hospital, operated 
on March 29, 1900. He approached the kidney by the lumbar route, and exposed the 
tumour retroperitoneally. There were no adhesions, and the tumour was manipulated 
out of the wound, and removed. The patient’s condition throughout the operation 
was fairly good, although she stopped breathing once or twice when traction was 
being made on the mass. 

The tumour was the size of a medium-sized cocoanut, but round. The kidney 
capsule was non-adherent, and on cutting across it subsequently, the whole kidney 
tissue was found to have become unrecognizable, and, microscopically, sarcomatous 
tissue had taken its place. 

Three years later the patient was again operated on by Mr. Abbott for a mass 
under the old scar. This was removed and examined microscopically, but had the 
appearance of fibrous tissue only. 

In June, 1913, the patient was seen by Mr. Edred M. Corner, in the out-patient 
department of St. Thomas’s Hospital. There was said to be an indefinite lump on 
the right side. 

On inspection the abdomen was not distended, but was extremely difficult to 
palpate, as the recti contracted firmly to the lightest touch. There was no abnormal 
dullness on percussion, and no pain or tenderness. A large hernia occupied the site 
of the old scar, but was easily —— by a belt. The urine was examined, but 
contained nothing abnormal. 





Fic. 63.—Case 11. RouND-CELLED Sarcoma (} obj.). 
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The patient was admitted to the ward, and examined under an anesthetic. 
Thorough palpation of the now flaccid abdomen revealed nothing in the way of a 
The liver was not palpable, nor the spleen, nor the left kidney. 
could be pushed well against the posterior abdominal wall without encountering 
undue resistance or anything suspicious of a tumour. 
somewhat dilated, but soft and readily compressed. 
The patient has been in the best of health ever since her operation by Mr. F. C. 
Abbott, and is an example of another triumph of surgery over that most malignant 
and hopeless disease, the renal sarcoma of infants. 


A RECORD OF 





CASE 
No. 


SEX AND AGE 





nw = 


wm Co 


or 


10 


11 


12 


13 


14 


15 


16 


17 


18 
19 


21 


M., 1 yr. 8 mos. 
M., 12 yrs. 


M., 5 mos. 
M., 5 yrs. 
F., 1 yr. 3 mos. 


M., 4 yrs. 6 mos. 


* F., 4 yrs. 9 mos. 


*F., 1 yr. 6 mos. 


™ 4 mos. 
F., 3 yrs. 6 mos. 


M., 3 mos. 


*M., 3 yrs. 10 mos. 


*F., 4 yrs. 6 mos. 
*M., 3 yrs. 


*M., 5 yrs. 
* F., 2 yrs. 6 mos. 


*F., 2 yrs. 


*M., 9 yrs. 6 mos. 


* M., 11 yrs. 10 mos. 


* Child 
F., 1 yr. 3 mo. 


History of 8 months’ abdominal swelling 
History of 4 months’ hematuria, abdominal swelling 
and pain in the side 


Swelling of abdomen 3 months. R. hydrocele 

History of 4 months’ pain and swelling in side ; 
abdomen prominent 

History of 1 month’s swelling in side. 
thirst 

Patient fell downstairs 1 month before admission ; 
hematuria succeeded for 14 days, when a lump 
was noticed in the side. Frequency of and 
painful micturition 

History of 1 month’s swelling of abdomen with 
cedema of face, hands and feet 

Hematuria and abdominal swelling. A hard, lobu- 
lated mass, freely movable and connected with 
the left kidney 


Excessive 


Abdominal swelling. A mass with well-defined 
edge could be felt filling the flank 
Swelling of abdomen 1 week, with pain in the side 


Premature child. History of 3 weeks’ abdominal 
swelling 

Febrile attack ; abdominal pain simulating appendi- 
citis. A mass, thought to be inflammatory, 
was felt on R. side 

Hematuria and abdominal swelling 

Hematuria and abdominal swelling 


Hematuria and abdominal swelling 

Abdominal swelling, enlarging progressively for 2 
months 

History of 5 months’ abdominal swelling with great 
emaciation 

Abdominal swelling 





The hand 


The czecum and colon were 


395 CASES 


OPERATION 


Exploration 


Removal 


Removal 


| Laparotomy. 
proved to be kidney. 
Not removed. 


Removal 
Removal 


Removal 


Removal 
Removal 
Removal 


* Cases marked thus are taken from the British Medi 
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Alive 

Died 
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Alive 


Alive 
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In conclusion, I wish to thank the registrars of the different hospitals for 


the facilities they afforded me in turning up the records of cases. 


My thanks 


are due also to Dr. Hawkins and Mr. C. S. Wallace for permission to record their 


eases in full. 


To Mr. Edred M 


suggestions and revision. 
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ion 


1 


1 


Mass 
kidney. 
1. 
1 
1 


1 


1 
i] 
i 


n Medi 


RESULT 


Died 


Died 


Died 


Died 3 months later from 
pulmonary _ tuberculosis. 
No secondary deposits of 
growth found at autopsy 

Died 


Died 


Died 


Alive 1 month later 

Died 6 months later from 
recurrence 

Alive and well 6 months later 


Died 


Alive 10 years after 


Alive and well 3 years later 


Died 


URINE 





Sp. gr. 1030, acid; 
blood and albumin. 
No casts 


No albumin or blood 
Seanty. No albumin. 


No blood. 
No albumin. No blood 


Scanty albumin 


Blood 


Albumin 


Blood and a few large 
epithelial cells 


Blood, pus 


ournal and the Lancet between the years 1900 and 1912. 





PATHOLOGY 


Sarcoma 

Sarcoma extending into inferior vena 
cava, liver, auricle. Secondary in 
lung. 76} ozs. 

Sarcoma 

Sarcoma 


Malignant teratoma. 41} ozs. 


Spindle-celled sarcoma 


Small round-celled sarcoma. 
in liver 

Adenosarcoma, round and spindle cells 
present 


Secondary 


A carcinoma arising in embryonic renal 
tubules 

Spindle-celled sarcoma. 
liver and omentum 

Round-celled sarcoma. 


Secondary in 


13} ozs. 


Sarcoma 

Sarcoma 

Sarcoma. Tubules and striated muscle 
fibres. 30 ozs. 

Round-celled sarcoma. 26 ozs. 

Sarcoma 

Sarcoma. Secondary in aortic and 
mesenteric glands 

Adenosarcoma 

Malignant adenoma. 

Sarcoma 

Sarcoma 


. Corner I am deeply indebted for valuable 


RIGHT 
OR LEFT 
SIDE 


R. 
L. 


| Fe 
L. 
R. 
R. 


R.& L. 
L. 


R. 


R. 
R. 


R. 


L. 
L. 


R. 


Continued on next page. 
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28 
29 


30 


31 


34 
35 
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CASE | 
No. 


SEX AND AGE 


M., 7 yrs. 


ge 
M., 3 yr. 9 mos. 


F., 6 yrs. 
F., 3 yrs. 


F., 4 yrs. 


M., 6 yrs. 
M., 2 yrs. 


F., 6 yrs. 6 mos. 


F., 6 mos. 


F., 2 yrs. 4 mos. 


M., 2 yrs. 


M., 11 yrs. 10 mos. 


F., 1 yr. 1 mo. 
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Kicked in side 4 weeks before admission, followed 
in a week by pain and a swelling. Swelling 
has progressively enlarged. There has been 
vomiting, fever, and anorexia 

An elastic, abdominal swelling, freely movable 

A pale child, with history of 3 weeks’ abdominal 
swelling, pain, and hematuria 

Progressive abdominal enlargement, with superficial 
veins greatly dilated 

Fell astride a chair 4 months ago; no pain, but 
was followed by intermittent hamaturia. X-ray 
examination negative. A mass could be felt on 
right side 

History of pain in the side for 3 weeks; 1 week’s 
history of abdominal swelling in the side 


History of 5 weeks’ abdominal swelling 

History of 9 months’ abdominal swelling, great 
increase in last 3 weeks 

Had hematuria and pain on micturition for 1 week 
2 months ago. Mother noticed a lump in the 
abdomen 1 day before admission. No pain or 
tenderness. Smooth, firm, elastic tumour, 
stretching across the mid-line and distinct from 
splenic dullness 

Very pale child, with hematuria for 14 days. 
Mother noticed a lump 2 days before admission. 
Distended veins. No oedema. 
tumour is hard, smooth, regular ; and tumour is 
freely movable 

Progressive abdominal enlargement, with bulging 
in the flank, distended veins and ascites. 
Tumour hard and freely movable 


A lump noticed in left side at age of 4 months. 
Treated by doctor for enlarged spleen. Pro- 
gressive enlargement, and so was brought to 
hospital and examined under chloroform 

History of 1 month’s abdominal swelling, with one 

attack of hematuria 


A RECORD OF 35 


Surface of 





OPERATION 


Removal 


Exploration 


Removal 


Exploration 
Removal 


Exploration 


IExploration 


Removal 
Removal 


CASES (¢ 








[AL 














































ied : 
mas 


enla 
and 





Alive 
Alive | 


——— 





RENAL SARCOMA OF INFANCY 91 
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N RIGHT 
RESULT URINE PATHOLOGY OR LEFT 
SIDE 
. 
- one | — Cystic sarcoma. Glands enlarged L. 
mae —_ Sarcoma R. 
— Blood Sarcoma L. 
. — Scanty Sarcoma. Only a trace of renal sub- L. 
te stance ; no sign of pelvis 
_— Pus and blood Sarcoma adherent to pelvic brim and R. 
iliac fossa 
died 3 months later; large Seanty Sarcoma L. 
mass in the left side, and 
enlarged glands in axilla 
i and groin 
‘. — Sarcoma adherent to liver R. 
: Died Albumin, no blood Sarcoma L. 
; 
== Scanty. Heavy cloud Sarcoma L. 
of albumin 
ates Died | Seanty, blood Sarcoma R. 
bey Died | a Sarcoma, a soft white growth, springing R. 
from upper part of kidney, and 
invading omentum, mesentery and 
abdominal wall. On cutting into the 
kidney the centre was occupied by a 
| white growth, which appeared to be 
| the primary lesion. The suprarenal 
body was healthy ; secondary growths 
in liver and lung 
— — Sarcoma L. 
Y Alive 10 yrs. after — Adenosarcoma R. 


Alive and well 14 yrs. later — Sarcoma R. 
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OBSERVATIONS ON THE MQVEMENTS OF THE ISOLATED 
HUMAN VERMIFORM APPENDIX. 


By JAMES A. GUNN anp R. H. ANGLIN WHITELOCKE, Oxrorp. 


OnE of the writers has shown that when the heart,! intestine,2 or uterus? of 
mammals is kept exsected in unoxygenated Locke’s solution at ordinary room 
temperature, the spontaneous contractions of these organs cease, but that they 
can still be revived, after many hours, when the organs are subsequently 
supplied under proper conditions with oxygenated Locke’s solution at the 
temperature of the body. The exsected intestine of the rabbit or cat, for 
example, can be kept in a condition of suspended activity in this way for at 
least twenty-four hours, and yet display normal pendulum movements, and 
qualitatively normal reactions to drugs, when revived after that time by the 
provision of oxygen and suitable elevation of temperature.2 

It has also been pointed out? that, with this knowledge, it is possible to 
perform experiments on certain exsected human tissues, removed in the course 
of surgical operations. The procedure adopted is a simple one. The surgeon 
has ready in the hospital a beaker of cold Locke’s solution, into which the 
tissues are put immediately upon their removal. They are thus conveyed 
to the laboratory, and there subjected to experiment by precisely the same 
methods as one employs for the corresponding isolated tissues of ordinary 
laboratory mammals. 

In this way experiments can be made on such human organs as one can 
obtain, exactly parallel with experiments on the corresponding organs of other 
mammals. The tissues in both cases can, for example, be kept for an equal 
time in the cold solution prior to resuscitation. Experiments of this nature 
are, therefore, far removed from those which it might be possible to perform 
on human tissues removed post mortem; for in the former case there is every 
reason to believe (as the result of actual experiment) that the tissue, when kept 
in a condition of suspended activity, but in a physiologically normal environ- 
ment, from the time of its removal until the time of actual experiment, will 
display when revived something very near the condition of functional activity 
which it possessed at the time of its removal from the body. 

By this simple technique, at all events some near approximation can be 
reached to a solution of certain problems in regard to human tissues which, 
so far as one can see at present, can scarcely be attacked in any other way. 
For example, in the course of surgical operations it is sometimes necessary 
to remove more than the actually diseased area; a normal Fallopian tube 
may occasionally have to be removed with a diseased uterus. It is thus possible 
to obtain certain tissues in varying stages, ranging from approximately normal 
to a condition of advanced disease. Hence, by the method described one 
can, in the course of time, obtain material not only for determining the physio- 
logical reaction of human tissues, but also for investigating what departure 
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from normal functioning is produced by pathological processes. In regard to 
the latter, much of our knowledge is at present not far removed from conjecture. 

The present paper contains a preliminary account of the application of 
this method of investigation towards the elucidation of certain problems in 
regard to the human vermiform appendix. We have in the meantime directed 
our attention especially to the following points :— 

(1) What is the character of the spontaneous movements of the vermiform 
appendix in man? (2) What changes, if any, occur in the motility of the organ 
at different ages and in different diseased conditions ? 

In drawing conclusions from such experiments, there are certain fallacies 
which have to be avoided, but fortunately these are not of a nature likely to be 
overlooked. 

Methods.—F or recording the movements of the appendix, the method 
first used by Magnus? for investigating the movements of the isolated mammalian 
intestine was employed. The appendix was suspended in a bath of Ringer’s 
solution, which was kept at a temperature of 37° to 38° C., with oxygen 
bubbling through it. The Ringer’s solution was made up according to 





Fic. 64.—Movements of isolated human appendix ; removed 1} hours previously. 


Locke’s formula, but without glucose, which substance, though beneficial to 
the mammalian heart, has been shown by Magnus and others to be injurious 
to the intestine. The appendix, or such part of it as was used, was sus- 
pended between two hooks, the lower of which was fixed, while the upper, 
attached by a thread to a lever, recorded the contractions of the longitudinal 
muscle of the appendix. The level magnified the movements about eight times. 

The Movements of the Isolated Appendix.—In the last five months 
we have investigated the movements of the appendix in a considerable number 
of cases, in twelve of which we have been able to perform the experiments 
within six hours of the removal of the organ. In coming to a decision in 
regard to the ‘normal’? movements of the exsected appendix, it is an 
obvious precaution to select those cases in which the organ showed the least 
signs of disease and was examined as soon after removal as possible. 

Fig. 64, which shows the movements of an appendix removed one and a 
half hours previously from a girl aged seven years, may be regarded as a typical 
record of the contractions of the surviving appendix. Those movements bear 
a close resemblance to the contractions of the enervated colon of the dog, 















94 THE BRITISH JOURNAL OF SURGERY 





as illustrated by Bayliss and Starling.6 The above-named authors describe 
the contractions in the latter as “ quite different in character from the 
rhythmic beat of the small intestine ; they are much larger, of less frequency, 
and each contraction may last from 10 to 40 seconds. Superimposed on 
these large contractions may be generally seen smaller ones, not very regular, 
but having an individual duration of 2 to 4 seconds.” In the isolated human 
appendix also there are typically 
present larger contractions with 
(usually) superimposed — smaller 
contractions ; the latter, however, 
may not appear. 

It is not, of course, experi- 
mentally possible in man to com- 
pare the movements of the exsected 
appendix with those of the viscus 
in situ. In order, however, to 
obtain some data for instituting 
such a comparison, one of the 
writers made some experiments on 
Fic. 65 —Movements of isolated rabbit’s appendix: | the vermiform process of the rabbit. 

Fig. 65 shows the record of. the 
contractions of the exsected vermiform process of the rabbit, the experiment 
being conducted by the same method as was employed for the isolated human 
appendix. It is apparent that the isolated rabbit’s appendix exhibits much 
the same type of movement as does that of man. 

Fig. 66 shows the record of the movements of the rabbit’s appendix in 
situ. In this case the rabbit was anesthetized by chloroform, followed by 
urethane. The hind part of the animal was then immersed in a saline bath, 
which was kept at a temperature of 37° C. The abdomen was opened in the 
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Fic. 66.—Movements of rabbit’s appendix in situ. 


middle line, and the movements of the submerged appendix recorded by a 
Cushny myocardiograph. It is clear that the record of the movement given 
by the exsected rabbit’s appendix (Fig. 65) resembles that of the organ in its 
natural relations (Fig. 66) sufficiently closely to warrant the inference that the 
record of movement of the exsected human appendix will give a fair indica- 
tion, at all events, of the movements of the intact appendix in the body. 
We have not yet endeavoured to determine the direction of peristalsis 
in the human appendix, though it may be possible to do this. The experiments 
show, so far, that the human appendix executes rhythmical contractions of a 
type that one associates with the movements of the mammalian large intestine. 
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The Innervation of the Appendix.—It is well known—as has clearly 
been shown, especially by Bayliss and Starling®>—-that the mammalian large 
intestine receives a double nerve supply—(1) splanchnic (sympathetic) nerves, 
whose function is to diminish the tone and abolish the rhythmical contractions ; 
and (2) the pelvic visceral (parasympathetic) nerve, which has the antagonistic 
function of increasing the tone and augmenting the rhythmic movements. 
There was every reason to suppose that the innervation of the appendix would 





Fic. 67.—Movements of isolated human appendix under the action of adrenine and pilocarpine ; 
removed 1} hours previously. 


be qualitatively similar; and it was possible to show this by means of the action 
of adrenine, which stimulates the sympathetic nerve-ends, and of pilocarpine, 
which stimulates the parasympathetic nerve-ends, 

Fig. 67 shows the movements of a human appendix removed one and a 
half hours previously. The addition of adrenine to the Locke’s solution 
produced immediate relaxation, with abolition of the rhythmic contractions— 
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Fic. 68.—Movements of isolated human appendix under the action of pilocarpine and atropine ; 
removed 36 hours previously. 


an effect which corresponds to that which would be produced by stimulation 
of the splanchnic nerve-supply to the appendix. The subsequent addition 
of pilocarpine produced a very marked increase of tonus, accompanied by a 
re-appearance of the rhythmical contractions—an effect which corresponds 
to that which would be produced by stimulation of the pelvic visceral nerve- 
supply to the appendix. 
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The powerful motor effect of pilocarpine on the appendix is further shown 
in Fig. 68. This appendix had been removed thirty-six hours previously, 
and had remained for that time in cold Locke’s solution. It was then put 
into warm oxygenated Locke’s solution in the usual way, and, though 
observed for half an hour, it showed no spontaneous movements. The addition 
of pilocarpine, however, almost immediately produced an increased tone of 
the muscle of the appendix, with the appearance of definite, though feeble, 
rhythmic contractions. The tracings also show the antagonistic action of 
atropine towards pilocarpine, in abolishing the effect of the latter. 

This experiment illustrates the time for which the appendix may be kept 
alive by the method used; it shows, also, that absence of spontaneous move- 
ment cannot be taken to mean death of the tissue. We have obtained the 
same result in other cases. 

The Effects of Age-difference, and of Disease, on the Movements of 
the Appendix.—Once a general idea of the behaviour of the appendix under 
these conditions of experiment had been obtained, not the least interesting 
questions which arose were—-how the movements are affected by the age of the 
patient, and by the condition of disease in the organ. These questions are 
inherently difficult to answer, because it is practically impossible to obtain 
the ideal condition of experiment—that, namely, of altering one factor at a time. 
Thus, for determining whether there is any constant difference in the move- 
ments of the appendix at different periods of life, it would be fair only to com- 
pare cases in which the pathological change was slight and uniform, and in 
which the appendix was examined at an unvarying time after removal. It 
is, therefore, possible to make well-founded statements only as a result of a 
large number of experiments. 

In our experience, however, the most lively movements have occurred 
in appendices removed from young patients, under ten years of age. We have 
not had an opportunity of examining an organically-occluded appendix. We 
have had cases varying widely in the severity of the inflammation, and our 
experiments have elicited the fact, which was not entirely to be expected, 
that a very severely inflamed appendix may still show spontaneous move- 
ments of not definitely aberrant type. Indeed, a piece of appendix immedi- 
ately adjacent to a gangrenous portion which had ruptured through, showed 
no conspicuous impairment of movement. Our experiments have, therefore, 
already shown that retention of the power of executing spontaneous rhythmic 
contraction is not incompatible with the presence of very severe inflammation. 

For the reasons stated, further observations are necessary before these 
questions can be completely answered; and in the meantime we mention these 
points, not as a final expression of opinion, but merely as a statement of the 
results of our experiments so far as they have gone. 
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THE LOCALIZATION OF OSTEOMYELITIS, ESPECIALLY 
IN ADULTS. 


By GWYNNE WILLIAMS, Lonpon. 


In bringing forward the following cases, it is possible that they belong to a 
well-recognized group, but I can find no mention of them in the text-books, 
and the importance of their recognition seems to be paramount. 


Case 1.—Male, age 51, was admitted on Nov. 6, 1911; he had had painYin 
the right thigh for twelve days, and four days before admission it began to swell. 
There was no history of injury, or of any previous infection elsewhere in the 
body. 

The temperature was 102°6°, the pulse 116, the general condition was good. 
The right thigh was nearly twice the size of the left, the swelling being most marked 
in front and on the outer side. The skin over it was a little blue, and below the 
knee there was thought to be some yellow staining. There was increased local heat. 
The swelling seemed to lie beneath the muscles; the skin on the outer side was tense, 
and seemed to be attached to the deeper structures. The swelling was elastic. 
There was some cedema behind and below, but the popliteal space was free. There 
was no fluid in the knee-joint. 

An 2-ray photograph showed no change in the bone. 

It was thought that the case might be one of hemorrhage into the muscles, so 
operation was delayed ; but the continuance of pyrexia, with a high leucocytosis, 
determined an exploratory operation. 

On Nov. 10 the swelling was aspirated, and dark, foul-smelling pus was found. 
Two incisions were made, one just below the great trochanter and another just above 
the knee on the outer side. The front of the shaft of the femur was found to be bare 
in the anterior aspect of its middle third. 

On Nov. 11 the patient had a cough, with an offensive blood-stained frothy 
expectoration. The physical signs were those of bronchitis and emphysema. 

The temperature fell to normal after the operation, but gradually rose again ; 
the wound did not drain well, and five weeks later the thigh was again explored. At 
this operation, on Dec. 22, the sinuses were opened up and continued into one another. 
It was found that a large piece of the surface of the femur, where it had been found 
bare at the previous operation, had necrosed, and the upper part was separated ; 
the separation was not complete below, and there was new bone formation outside it. 
In spite of this operation no improvement in the temperature occurred, and six weeks 
later it was again explored. 

On Feb. 8, 1918, the femur was well exposed, and its shaft was:found to be 
‘ covered by a layer of new bone. The medullary canal was opened up and two large 
central sequestra were removed. The outer layer of the bone had not necrosed 
beyond the area from which the dead bone had been removed on Dec. 22. After 
this the patient recovered and the wound healed completely. 

The pus obtained at the first operation contained streplococcus brevis and 
coliform and diphtheroid rods. 


This case showed, therefore, a large collection of pus in the muscles of 
the thigh, with very little raising of the periosteum. It was not until after 
weeks of pyrexia that it was recognized that the bone infection was primarily 
a central one, and that the necrosed bone was removed from the medullary 
cavity. The primary source was never discovered, unless the bronchitis 
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with foul expectoration which occurred after the first operation was evidence 
of some focus in the lung. 


Case 2.—Male, age 50, was admitted on Feb. 9, 1912. He had had a gnawing 
pain in the right knee for eight weeks. The pain commenced gradually, it was worse 
at night and on movement. For the last three weeks there had been swelling above 
the knee, and he had been confined to bed. 

He was a well-nourished man. Temperature 101°. There was some cyanosis, 
and the fingers and toes were clubbed. There was a swelling of the right thigh 
extending from just above the knee-joint along nearly the whole length of the shaft ; 
it was most marked in front. It corresponded in outline to the attachments of the 
quadriceps to the femur. It was tender on pressure, and fluctuated from end to 
end. On the outer side, above the middle of the thigh, there was a separate swelling, 
consisting of superficial edema. There was free fluid in the knee-joint. 

There was evidence of bronchiectasis in the chest, and he was coughing up a 
profuse and extensive sputum. 

On Feb. 12 the thigh was explored under spinal anesthesia. A large abscess 
was found beneath the periosteum of the shaft, but it did not extend to either end 
of the bone. The pus was very offensive. The bone appeared to be normal, but 
a small opening was made into the medulla; it seemed to be free from pus, so nothing 
more was done. 

The patient died seven days later from broncho-pneumonia. 

On opening the medullary canal of the femur post mortem, creamy pus was 
found in which were lying two well-separated central sequestra. 


The above case showed very clearly the origin of the infection from the 
lungs. There was a large subperiosteal abscess. The opening made into the 
medulla was not large enough to have disclosed the condition of the bone 
within. At the time it was thought that a larger opening might increase the 
risk of infection of a previously normal medulla, but this idea is probably 
incorrect—apart from the question as to whether the medulla is not always 
infected in the presence of such an extent of suppuration beneath the perios- 
teum. 


Case 3.—Male, age 9, admitted on Feb. 17, 1913. Had had pain and swelling 
in the right thigh for three weeks. The temperature was 101°. The right thigh 
was much swollen. The skin was hot and slightly red. The swelling was limited 
to the middle two-thirds of the thigh, and was more marked on the anterior and outer 
aspects. Fluctuation could be obtained. Pressure over the swelling caused a great 
deal of pain, but over the upper and lower ends of the femur in the neighbourhood 
of the epiphyses it did not cause pain. 

An operation was performed under ether on the day of admission, and an incision 
made on the outer side of the thigh. Pus was found beneath the muscles. The 
opening in the muscles was enlarged, and an abscess found which surrounded the 
femur almost entirely. The periosteum was hyperemic but not raised off the bone. 
A hole which admitted a probe was found on the outer side of the middle of the shaft 
of the bone. This led into the medulla. The medullary cavity was exposed in its 
middle two-thirds ; there was a layer of newly-formed bone beneath the periosteum, 
about a twelfth of an inch thick and extending the whole length of the exposed 
bone. The medulla was infected, but not to a great degree, and there was no obvious 
necrosis of bone. 

The pus contained staphylococcus aureus. 

Eventually a sequestrum separated from the bone which had been left on the 
internal aspect of the medullary cavity. 


This case is striking in that the infection occurred in the middle of the 


length of the shaft in a boy of nine years, and also in that the periosteum was 
not raised, the pus perforating it and forming an intramuscular abscess. 
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Case 4.—Male, age 32, was admitted on Feb. 12, 1912. Had had pain in the 
right arm for six weeks and swelling for three weeks. Six months before, he had a 
series of injections for boils. 

There was no pyrexia. There was a swelling in the middle third of the right 
upper arm; it was‘fusiform, and surrounded the bone on all sides, but spread inwards 
and outwards in the position of the intermuscular septa. The spread on the outer 
side formed almost a separate tumour, which was movable on the bone. The 
upper and lower edges of the swelling were fairly well-defined. It did not involve 
the biceps or supinator longus, while its relation to the triceps was not quite clear. 
It was hard, except for the superficial portion on the outer side. 

The radiogram showed a marked deposit of new bone beneath the periosteum 
over the middle third of the shaft ; in the centre of the bone there were two small 
irregular cavities with smaller dense shadows in the 
middle of them, suggesting sequestra (Fig. 69). 

On Feb. 16 an incision was made over the 
outer side. On exposing the periosteum, it was 
found to be thickened, being about one-third of 
an inch thick; beneath it was some viscid pus. 
On raising the periosteum the bone was found to 
be thick and irregular, due to the deposit of new 
bone, and there was a small opening leading into 
the centre of the shaft, through which some pus 
was found. It was opened up, and a cavity con- 
taining two small sequestra was laid bare. The 
limits of the cavity above and below were ill- 
marked, since it lay close to the medulla of the 
bone. 

The pus contained staphylococcus aureus. 


This case shows exactly the same features 
as Case 3, only in a more chronic form, and 
clinically it was difficult to diagnose from a 
sarcoma. The 2 rays, however, settled the 
diagnosis. 

Case 5.—Male, age 19, admitted Aug. 1, 1912. 
Three months before he had had a boil on the right 
buttock, which healed with poulticing, etc. He 
had several more, but a month ago he had noticed 
a severe pain over the right knee. The pain be- 
came gradually worse, and three weeks ago he had 
noticed some swelling of the thigh. 

The general condition was fair. Temperature 
100°8°. 

There was a fusiform swelling on the anterior 
surface of the right femur. The skin was hot, but 
not reddened, and was tender. 

A radiogram showed new bone formation 
beneath the periosteum over the outer side of the 
femur in its middle third; beneath it was a rarefied area with a central shadow 
suggesting a sequestrum. The rarefaction did not extend into the medullary 
cavity. 

An incision was made on the outer side of the thigh. The muscles were very 
cedematous. Thick viscid pus was found beneath the periosteum, and leading into 
the bone was a small sinus. The new bone outside this was cut away, and a seques- 
trum found lying in a cavity in the bone. The medullary cavity was not exposed, 
since the radiogram showed that the rarefaction did not extend into this part of 
the shaft. 

The wound healed without further necrosis. 
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Case 5 is the only one which did not show invasion of the medulla ; 
it is possible that the infection had started in the latter position, and by the 
time of the operation the sequestrum had been walled off from it by new 
bone formation. Again the site of the infection was in the middle of the 
length of the shaft. 


There are several striking features about these cases. The infection in 
every instance affected the shaft of the bone, and had apparently started in the 
middle and not at either end; this is in marked contrast to the acute infective 
osteomyelitis occurring in children, which is almost invariably in connection 
with the epiphysial end of the diaphysis (metaphysis). 

At first sight it might have been thought that this was associated with 
the age of the patient, but the occurrence of the same condition in a boy of 
nine years negatived this as an absolute fact. However, the average age of 
the patients suggests that infection of the long bones in the adult is prone 
to take place in the middle rather than at the ends of the bones. 

In four of the cases the infection was certainly primarily a central one, 
and not subperiosteal. It was of so subacute a nature in some of them as to 
have fixed the periosteum to the shaft by new bone formation, so that the 
abscess perforated that membrane rather than raised it; as a result, the main 
collection was in the muscles. From a practical point of view this is perhaps 
the most important feature; in Case 3 it would have been quite easy to have 
missed the bone disease, since there was not any exposure of bare bone, and 
the hole into the medulla only admitted a probe. Case 5 is the only possible 
exception, and might have been of subperiosteal origin. 

Kocher, in his work on staphylomycosis, mentions a case which is very 
similar to these. The patient was a man of 24, he had had several boils, and 
there was a history of pain in the thigh for eight weeks. The femur was 
thickened in its middle third. At the operation the periosteum was found to 
be thickened, and there was an opening in the bone leading to a collection 
of pus in the medullary cavity. He lays considerable stress on the difficulty 
of making a diagnosis from a periosteal sarcoma; and in those cases without 
pyrexia, as in Case 4, the clinical resemblance is rather close. As a rule, 
sarcoma tends to be nearer the ends of the bone; while at the present day a 
radiogram should solve the difficulty. 

In three of the cases there was a recognizable primary source of the infec- 
tion. In two cases this was a boil, and the staphylococcus was recovered 
from the bone lesion. The third showed a mixed infection from a bronchi-. 
ectatic lesion. One of the remaining cases showed a staphylococcus aureus ; 
so that this organism predominates, as in the metaphysial affections of child- 
hood. There was no history of injury which could have determined the site 
of the infection in any of the cases. 

As above mentioned, I can find no special reference, beyond that of 
Kocher and Tavel,! to this class of case; and it is questionable whether so 
few cases are of value in making any generalization as to the factors which 
determine the site of the infection. They bear out the idea that it is nearly 
always the medulla which is first affected, and in this they do not differ 
from infective osteomyelitis of children; but it is not clear why the middle 
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of the length of the shaft should be affected rather than the ends. It is known 
that organisms entering the blood tend to be segregated in the marrow, so that 
the primary medullary infection would be expected. The localization of the 
lesion has been asserted to be due to injury, but it is improbable that trauma 
will affect a different part of the bone in the child and the adult. Lexer? has 
attempted to explain the position of the infection by the anatomical conditions 
of the blood-supply, but has not succeeded in demonstrating it satisfactorily. 
In the child the most active part of the bone is the metaphysis, while in the 
adult the medullary canal is probably most active; it may be that this is a 
possible explanation. 


CONCLUSIONS. 


1. These cases bear out the general idea that infection of bone is primarily 
one of the marrow; and therefore the medullary canal should be explored in 
all cases in which @ rays do not give evidence to the contrary. 

2. In adults the localization of the infection is in the middle of the length 
of the shaft rather than at either end. 

3. In adults the infective osteomyelitis may be so subacute in character 
as to suggest a sarcoma rather than an infection in its clinical features. 


I have to thank the surgical staff of University College Hospital for per- 
mission to publish these cases. 
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AN ANALYSIS OF 230 CASES OF OPEN FRACTURE OF THE 
LONG BONES TREATED BY OPERATIVE METHODS. 


By J. HOGARTH PRINGLE, Gtascow. 










Just because so much can often be done to save a limb of an individual who 
has sustained an injury that in itself is serious, but which is liable to undergo 
still more serious complications unless great care is exercised in its manage- 
ment, open fractures of the long bones form an extremely important type of 
injury, and one that possesses a surgical interest little short of that associated 
with any other form of traumatism. 

There are few cases which afford a better test of aseptic methods ; where 
everything goes well, nothing can be more satisfactory ; though it must be 
admitted that, even where asepsis is absolutely maintained, the union of a 
fractured bone is often delayed considerably beyond what one looks upon as 
the average time in the case of a closed (simple) fracture. But when asepsis 
is not obtained, cellulitis, central medullitis of the bone, ete., leading to 
general infection in one case, or to necrosis of bone fragments in another, 
is the result; and the patient may only recover after an amputation of the 
injured limb. ; 

The difficulty regarding asepsis is not only met with in those cases due to 
direct violence in which infective material is so frequently carried into the 
wound immediately; in those fractures also which are “open” in consequence 
of a fragment being driven through the soft parts from within, it is a 
quite common occurrence to find that the end of the penetrating bone 
is thoroughly well ingrained with dirt from the outside; and these cases, 
in fact, require treatment every bit as careful as do the direct injury 
fractures. 

I have thought it might be worth while to publish some details regarding 
the results obtained in the treatment of those cases of open fracture of the 
long bones that have come under my care at the Glasgow Royal Infirmary. 
My plan of procedure, from the time when I first had an opportunity of dealing 
with these injuries, has been to operate in some manner upon every case of 
open fracture; and I find that there have been admitted to my wards, in all, 
230 patients who sustained open fractures of the long bones, and received 
treatment for these injuries. I have, however, excluded those cases in which 
the general state of the patient on admission was so serious that death took 
place before any real treatment could be directed to the injury of the limb ; 
and all cases of open fracture of the bones of the hands and feet have also been 
excluded. 

Of the 230 cases under my care, 207 were males and 23 were females, 
a proportion of 9 to 1. 






























































Table I—TYueE AGE OF THE PATIENTS AFFECTED, TAKING THEM BY DECADES. 














NUMBER OF 

AGE PATIENTS 
0-10 years oe 11 
11-20 _ ,, me | 38 
21-30 _ ,, te 52 
31-40, MS AT 
41-50 ,, ip 43 
51-60 ,, “ 24 
61-70 _ ,, | 13 
71-80 ,, | 1 
Not noted | 1 
Total ne | 280 





In 168 cases the injury was caused by direct, and in 61 by indirect, 
violence, while in 1 case this question could not be determined. The nature 
of the direct violence is indicated by the table below. 


Table II.—CausrEs OF INJURY DUE TO DIRECT VIOLENCE. 


: NUMBER OF SECONDARY 
NATURE OF INJURY NUMBER OF IMMEDIATE AMPUTATIONS ecient 











CASES AMPUTATIONS 
Railway as <i 35 30 (including 12 avulsions) 3 
Tramear a ais is a re 2 me ) 0 
Pit hutch ~ fs 7 3 _- 1 
Fall of stone in pit .. 22 1 —- 0 
Lorry, cart, ete. os 22 5 --- ] 
Crush Ae bai] 43 6 — é 
Machinery fe ile) 11 (including 4 avulsions) 4 
Direct blow bie 9 0 -— 0 
Dynamite explosion .. + 1 — 0 
Bullet wound ae 1 | 0 — 0 
Fall on arm .. Ne é 0 —- 0 

168 65 (including 18 avulsions) 12 


Table I1I.—S1rE oF FRACTURE AND NUMBER OF IMMEDIATE AMPUTATIONS. 








SITE OF FRACTURE | NUMBER OF CASES IMMEDIATE AMPUTATIONS 
Upper arm ae 39 20 = 51°2 per cent 
Forearm .. ee a 31 o-=—. 2 re 
Femur... amt 21 4 = 19 PS 
Leg nf gor 139 338 = 23:7_——=»=, 

‘Total 2. | 230 66 = 28-7 per cent 


This list brings out the lamentable damage inflicted in the cases of open frac- 
ture of the upper extremity, no less than 29 immediate amputations being 
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required in 70 cases (= 41°4 per cent); it also shows, as one would expect, 
the great preponderance of the fractures of the leg-bones. 

This list further shows that 66 immediate amputations were necessary ; 
all but one were cases of direct violence; and 18 of them were instances, either 
of complete avulsion of a limb, or of such separation of a limb that a segment 
was only attached to the main portion by a few strands of tissue or a tag of 
skin, when no other course of treatment was possible than to endeavour 
to get as good a stump for the patient as one could. 

I have thought it right to include the cases of avulsion ; for, although any 
attempt to save a limb under these circumstances is necessarily precluded, 
they complete my series of “ immediate amputations ” for injuries involving 
fracture of the long bones. 

In the single case of immediate amputation on account of indirect violence, 
there was a fracture of the leg-bones, with extensive comminution, in a patient 
who was the subject of locomotor ataxia. 

Of the remaining 65 patients who required immediate amputation, 30 had 
been injured by railway accidents, 5 by tramcars, and 11 by machinery ; while 
all the cases of avulsion were due to one or other of these three agencies. 

In a large number of the cases in which an immediate amputation was 
necessary, ‘the state of the soft parts, rather than the degree of injury to the 
bone itself, was the factor which determined the amputation ; although in the 
case of the railway and tramcar injuries, the bone was, as a rule, so smashed 
that no other line of treatment could be entertained. The injury inflicted by 
the wheel of a tramcar is very serious ; it will be observed from Table IT that 
all the five cases of direct injury by tramcar required immediate amputation. 


Table IV .—SITE OF THE AMPUTATIONS. 








IMMEDIATE SECONDARY 














SITE OF OPERATION liaise acaiascemsieesiicaal . 
NUMBER DIED | NUMBER | DIED 
| 
EXARTICULATIONS 
_. ae ~ “a — 1 0 
Knee .. 7 - 6 0 2 1 
Shoulder zo i 11 2 0 0 
Elbow aa os 1 0 0 0 
AMPUTATIONS 

Interscapulo-thoracic a 1 0 0 0 
Humerus wx a 11 2 3 1 
Forearm a 32 4 1 1 0 
Femur ae < 15 2 9 2 
ee as a _ 12 0 3 0 
Total ~~... 61 7 e. 4 4 











Five cases of double amputation complete the total of 66 immediate 
amputations. These were as follows :— 

One case, at the knee and through the femur (recovered). 

One case, at shoulder and humerus (died ; had fracture of the skull). 
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Two cases, through femur and leg (1 died of shock). 
One case, through both femora (died of sepsis, following gangrene of skin 
which had been stripped—vide infra). 


Of the 66 patients who underwent an immediate amputation, 10 died, 
{15°1 per cent). Three of them died from shock, one being a case of double 
amputation. Four died from head injuries, three of whom certainly had a 
fracture of the skull (one of these three patients had a middle meningeal 
hemorrhage, which was relieved by trephining; another had a double 


amputation, at the shoulder-joint and through the humerus); the fourth. 


patient was also believed to have a fracture of the skull. Jne died from 
chronic Bright’s disease. One patient had severe general bruisings and scalp 
wounds. One patient, who required a double amputation (through both 
femora), developed gangrene of the skin, which had been stripped at the 
time of the accident off the posterior aspect of both limbs and off both 
buttocks. He died of sepsis following upon this gangrene. 

There were, in all, 19 secondary amputations, with 4 deaths (21°05 per 
cent); but in only 14 of these had an attempt been made to preserve the limb. 
In the case of the remaining 5 patients, no endeavour was made to save 
the limb for the following reasons: In 3 cases the general state of the patient 
on admission to hospital was so serious that amputation, which was recognized 
as being the only possible means of treatment, could not be carried out; 1 
patient refused to allow an amputation at first, but recognized later that it was 
unavoidable ; 1 patient sustained an open fracture of a femur, from indirect 
violence, in a limb in which a resection of the knee-joint had been made twenty 
years previously ; he came into hospital fourteen days after the accident, with 
well-established sepsis. 

Four of these five patients recovered. The fifth patient died; one of his 
lower limbs had been jammed in a hoist, and became affected with acute spread- 
ing gangrene. The limb was amputated at the trochanters, as being his only 
chance, but it was unavailing. | 

There remain, then, from my series of 230 cases of open fracture of long 
bones, 159 patients for whom an attempt was made to save the limb. 

The technique employed in all these cases has been on somewhat similar 
lines, but a more extended operation has been made in some cases than in 
others. 

The original wound in the skin and subcutaneous tissue is excised, and the 
deep wound in the soft tissues opened up freely, so that all pockets are made 
thoroughly accessible. Muscle, fascia, and periosteum that is found ingrained 
with dirt is freely cut away, and any particles of dirt that are seen are picked 
out with forceps. The bone is thoroughly examined ; if necessary, the fractured 
ends of the main fragments are turned completely out of the wound, and the 
extremity or surface that shows dirt ingrained is chiselled off. Small frag- 
ments of bone that are separated from periosteum are generally removed, but 
if attached to periosteum every effort is made to preserve them. Large frag- 
ments, however, are always preserved, whether attached to or separated from 
the periosteum ; if these are soiled, the infected surfaces are removed, and 
those fragments that are loose are kept in saline solution until the wound is 





















rea 








106 =THE BRITISH JOURNAL OF SURGERY 


ready for their re-implantation. It is specially important to preserve and re- 
implant these large fragments when they represent the “ third fragment ” of 
a “ flexion ” or a “ spiral” fracture ; for if they are not preserved, two pointed, 
and often narrow, ends of bone are left to come into proximity, and a 
pseudarthrosis may result; or if union does eventually take place, it will 
probably occur with considerable shortening. 

I believe that in every case in which an extensive interference on these 
lines has been carried out, 1 have employed some form of “ fixation ”’ of the 
bone fragments; the “ fixation” being effected in some instances by wiring 
the main fragments, in others by the use of “ plates,’’ and in others, generally 
in the case of a small fragment (e.g. a portion of an articular surface) which 
has been fractured off, by the use of a screw, to fix the small to the large 
segment of the bone. By the term “fixed,” or “fixation,” I refer to one or 
other of these three methods. 

In a certain number of the cases—which, for reasons to be given later, I 
have decided to include in a separate category—the surgical interference has 
not been of quite such an extended character as in the former class. The 
original wound in the skin, however, is always excised, and the deep wound 
opened up; but, beyond picking or cutting out dirt particles introduced from 
without, as little interference with the soft parts is made as possible; ingrained 
bone is always chiselled off, but no “fixation ” of the bone has been employed. 

It is the writer’s strong conviction that every effort should be made to 
close the wound in all cases of open fracture that are operated upon. This can 
often—generally, in fact—be done at once without any tension being put upon 
the parts around ; but if there be evidence of tension, lateral incisions are made 
to give sufficient relaxation to the skin and subcutaneous tissues ; and these 
incisions are always made in cases where there is considerable undermining of 
the skin, as so often occurs in the patients injured by direct violence. 

But unless one feels very confident regarding the asepsis of the wound, 
it is far better to leave it open than to suture it. This means delay in the 
healing, but no harm will result provided any bone or fascia or tendon that is 
exposed is kept moist (for if these tissues are allowed to become dry, necrosis 
to some extent is sure to follow). Leaving the wound open in these cases does 
not in any way preclude the employment of a fixing agent ; under such circum- 
stances the plates, screws, etc., hold the bone fragments in position until the 
soft parts around contract and consolidate ; and once this has taken place, the 
plates can be removed without fear of any displacement occurring. 

In my practice plaster cases have rarely been employed during the early 
stages; for “‘ windows” are always required, and they frequently seem to 
induce oedema of the tissues in the neighbourhood of the wound ; and this 
has often appeared to me to be a cause of delay in the healing process. 

The two methods of procedure which I employ do not in reality differ 
widely from one another. To some extent they correspond to the two broad 
types of treatment employed by Continental surgeons in dealing with open 
fractures, and which are spoken of abroad under the terms “ debridement ” 
and “ conservativ.”” As I understand these terms, the first is applied to a 
process which aims at the most complete and thorough mechanical cleansing 
of the entire wound, though fixation of the bone fragments appears to be 
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employed but rarely. While, in the second method, beyond cleansing the 
external wound and the skin around it, and picking out particles of dirt, as little 
interference with the wound as possible is indulged in. The writer’s “‘ cleans- 
ing” process is a more extended one than the “ conservativ ’’ method; for 
in all cases the bone is thoroughly examined, and, if need be, ‘ cleaned” by 
chiselling off all portions that show dirt ingrained in them. It is just possible iy 
that this procedure might come under the term ‘“‘ debridement ” ; but in the | 
cases in which “ fixation” has been employed, the manipulation is so much 
more extended that it appears reasonable to keep the two methods distinct, 
and to write of “ fixing” one class and “ cleaning ” the other. 

Comparing the results obtained in the series of cases which form the sub- if 
ject of this paper, there were 112 patients whose fractures were treated by the i 
more extensive operation of “ fixation,” and 47 patients treated by the “ clean- 
ing” process without fixation. 





1. CASES TREATED BY FIXATION. 


| 

Of the 112 cases in this class, 9 patients died from the following causes : | 
one of pneumonia; three of cardiac failure ; twe suffered from chronic Bright’s 
disease ; two had severe brain injuries (one of these certainly had a fracture | 
of the skull); one after a secondary amputation (vide infra). if 

Secondary amputation of the limb was required in 7 patients for the | 
following reasons: three because of extensive necrosis of soft parts (skin and | 
subcutaneous tissue mainly) in the neighbourhood of the wound ; four because | 
of general sepsis of the wound. 

One patient, whose limb was amputated on account of necrosis of skin, 
etc., died; he was admitted with an open dislocation of an elbow-joint and 
fracture of the forearm bones, shaft of the ulna and head of the radius. The 
ulna was “ fixed,” and the upper extremity of the radius was removed ; but 
the skin of the whole forearm became gangrenous. It was an error of judg- 
ment on my part to endeavour to save the limb ; it should have been amputated | 
on admission. 

The other 6 cases of amputation did well; and the 97 patients whose 
limbs were saved all recovered with good union of the fractured bones. 


2. CASES TREATED BY CLEANING. 


There were 47 patients treated by this method, of whom 4 died: one of 
sudden cardiac failure ; one of shock (the patient had an open fracture of one 
femur and a closed fracture of the other); two patients died after secondary 
amputation (vide infra). 

Secondary amputations of the injured limbs were required in 7 of these | 
patients : in four cases, owing to sepsis of the wound; and in three, owing i 
to necrosis of skin, etc.; probably these three ought to have had an 
immediate amputation on admission. Two of these seven patients died 
of the effects of sepsis. The others recovered. 

It is somewhat remarkable that in each of the two classes of patients, 
seven should have required secondary amputation ; and that this should have 4 
been necessary in three patients in each class owing to necrosis of the skin and 
subcutaneous tissue. 
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This stripping of the skin and subcutaneous tissue by the violence causing 
the injury is one of the most important factors to be considered in dealing with 
such cases, and it is often a matter of very great difficulty to judge how the 
skin, separated off from the underlying fascia, will react. Where the stripping 
is extensive, it may in itself constitute the chief, if not the sole, reason for an 
immediate amputation ; for it will almost certainly necrose, and this necrosis 
will frequently be the forerunner of sepsis. And necrosis of stripped skin will 
of course be more certain to follow in a wound which has not been made aseptic 
than in one which is aseptic. 

When, in one of these accident cases, one endeavours to preserve a limb 
from which the skin has been stripped for some distance, the chances of the 
vitality of the skin being maintained will be increased if incisions are made to 
permit drainage taking place of any blood, etc., that may be effused beneath 
it. If small areas of skin along the margins of the wounds necrose, this 
may only act as a delay in the healing process, without preventing ultimate 
success as far as the preservation of a useful limb is concerned ; whereas, if 
the entire area of stripped skin should necrose, it may necessitate a secondary 
amputation. 

Taking the whole series of 159 patients for whom an effort was made to 
preserve the limb, it will be seen that secondary amputations were necessary 
in 14 cases (8°8 per cent); with 3 deaths (21°3 per cent). Comparing the 
amputations resulting from the two methods of treatment, there were 7 
secondary amputations in the 112 fixation cases (6°25 per cent), and 7 in the 
47 cleaned cases (14°8 per cent). 

With regard to the cases that were treated primarily with the object of 
preserving the limb, if possible, and looking at them from the point of view 
of the effects of direct and indirect violence as influencing the result—and this 
is an aspect of the question which, in consequence of the varying degree of 
injury to the soft tissues of the part, is one of extreme importance—we find 
that there were 100 patients whose injuries were the result of direct violence ; 
and that 72 of these were treated by the fixation method, with 6 secondary 
amputations (8°3 per cent), four of them being necessary on account of necrosis 
of soft parts and two for sepsis ; while 28 patients were treated by the cleaning 
process, with 3 amputations. (10°7 per cent), two being for necrosis of tissues 
and one for sepsis. 

Of 58 patients with fractures due to indirect violence, there were 40 who 
were treated by fixation, with 1 amputation, for sepsis (2°5 per cent); and 
18 treated by cleaning, with 4 amputations (22°2 per cent), all being on 
account of sepsis. ; 

In the case of the remaining patient (bringing up the total to 159), whose 
fracture was cleaned, it could not be determined whether the injury was due to 
direct or indirect violence. 

It will be noticed that the patient had been injured by direct violence 
in every case in which a secondary amputation was required on account of 
necrosis of the soft parts. 

There was no instance of tetanus in the whole series of cases ; at one time 
antitetanic serum was injected whenever there was a specially dirty wound ; 
but it has not been employed as a routine practice. 
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The length of time required for the treatment of these patients in hospital 
has often been very considerable. Excluding the amputation cases, I find 
that those patients whose limbs were saved were in hospital, on an average, for 
a period of 62°7 days; the longest period of residence being 200 days. 


The question may arise whether it is worth while continuing treatment in 
these cases over such a period of time, and whether it would not have been 
better for the patient to have had the limb amputated. An open fracture of a 
bone in the close neighbourhood of a joint will sometimes lead to some degree 
of limitation of movement of that joint; in part owing to effusion, which, 
however, can usually be readily got rid of ; but more frequently, perhaps, it is 
due to the difficulty found in exercising the joint during the process of union 
of the bone. My own opinion is that, even in the case of a lower extremity 
(and it is these fractures that require the long residence in hospital), when 
union results with a knee-joint partly limited in its range of movement, a 
working-man is better off with a limb in that condition than with an artificial 
one. At the present day, a man who has lost one lower limb has a very poor 
chance of obtaining employment again. I have made it a custom to enquire 
of all these people, some time after they have left hospital, as to their own feel- 
ings in this matter; and only one patient—who had sustained a severe open 
fracture of one femur, and whose limb was saved, but with decided limitation 
of flexion at the knee-joint, and whose stay in hospital amounted to 125 days— 
thinks now that he might have been better off had the limb been amputated ; 
all the others have expressed their satisfaction that their limbs were preserved, 
in spite of the time required to do so, and in spite of any limitation in 
movement of joints that has resulted. 

In my book, Fractures and their Treatment, when discussing the 
operative treatment of fractures in general, I wrote, inter alia, ‘I fix most 
of the open fractures that I have to treat,’ and to thi practice several of my 
reviewers took objection ; but I have not seen any reason for departing from 
it, and I consider that the results obtained are quite satisfactory. The figures 
quoted show that the majority of my cases have been treated by the fixation 
methods. I believe that these methods give better results than the cleaning 
process does ; the fragments of the fractured bone are brought into as accurate 
position as is possible; and, because of the free opening up of the wound that is 
necessary to enable the manipulations to be carried out, I believe a more perfect 
asepsis is obtained. It will be seen from the figures that have been given that, 
in the series treated by fixation, secondary amputation was required in 2°6 
per cent of the cases on account of sepsis of the wound ; whereas, in the series 
treated by cleaning, it was necessary in 10°8 per cent of the cases for the same 
reason. 
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Prats 20 SORGICAL CLINICS Al HOME 
AND ABROAD. 


SIR JOHN BLAND-SUTTON AT THE 
MIDDLESEX HOSPITAL. 


Tue Middlesex Hospital, situated in Mortimer Street, W., founded in 1745, 
has 350 beds in tne general wards and 90 in the Cancer Charity. There is a 
fine medical school attached, and recently there has been added a splendid 
pathological institute, the whole cost of which has been borne by Sir John 
Bland-Sutton. He has charge of thirty-four beds in “‘ Founder ” and “ Bischoffs- 
heim ” wards, and twelve beds in the cancer wards, and it would be difficult 
to find a more interesting series of cases than those in the beds allotted to 
this surgeon. 

Operations are performed on Wednesdays and Saturdays at two o’clock ; 
generally the most instructive cases are done on Saturdays. Every possible 
facility is afforded to visitors who care to see the operations. 

Ward rounds are made on Tuesdays and Fridays, at two p.m., for teaching 
purposes and for the examination of the operation cases for the following day. 

Sir John has the use of a fine block of operating theatres. One of these 
has only just been completed ; it is rectangular in shape, with excellent natural 
and artificial lighting, and is as fine a theatre as we have seen. The older 
theatre, in which our illustration was taken (Fig. 70), has been built about twenty 
years, and is arranged rather on the plan of a lecture theatre ; it accommodates 
a hundred visitors in the gallery, and has ampie space on the floor for all 
assistants ; it has an excellent top light. In the same suite there are anzs- 
thetic, recovery, and dressing rooms. Most of the operations were done in the 
older theatre, but we had the opportunity of seeing the new one in use, and also 
the special Zeiss illuminating apparatus, which is particularly valuable for 
deep pelvic work. Visitors are allowed in the theatre galleries without gown 
or overshoes, but those privileged to walk about on the floor must wear a sterile 
gown. 

The site of the operation is prepared the day before by washing with soap 
and water, and then bandaging sterile lint over the area. On the morning of 
the operation, the skin is cleaned with ether soap, followed by ether, then 
acetone, and finally tincture of iodine B.P. The last is again painted on just 
before the operation, when the patient is on the table. All cases have a 
preliminary injection of morphine er. 4, atropine gr. ;45 half an hour before 
the operation. 
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The anesthetic in general use is ether, dropped on the open mask. The 
patient is anesthetized in an anteroom, and there is no delay at all between 
operations. ‘The anesthesia was very satisfactory in all the cases we saw, and 
abdominal relaxation was obtained to a high degree, a very valuable feature 
where retractors are discouraged. 

The operator and his assistants wear sterile gowns and boiled gloves, but 
masks are not used. After the second painting with tincture of iodine has been 
completed by the nurse, the operation area is surrounded by sterile towels. 

There is a spartan simplicity about the instruments and ligatures used. 
For the most important major operation, the allowance is one dozen short 





Fic. 70. 


Spencer Wells forceps, four long ovum forceps, volsellum and dissecting forceps, 
scissors, scalpel, and a few curved and straight needles. The Spencer Wells 
forceps are also used as needle-holders with Bonney’s needles, and the ovum 
forceps serve both as sponge-holders and to steady pedicles, ete. These instru- 


-ments are kept in plain boiled water. Ligatures and sutures are entirely of 


silk, Nos. 2 and 4 silk twist, boiled for one hour before the operation, and kept 
in absolute aleohol ; no catgut or fishing gut is used by Sir John. Six swabs 
only are put out, of graduated sizes; the surgeon verifies the number before 
the operation, and again before sewing up the incision. This number of swabs 
was not exceeded in any operation we saw. 

Throughout the operation Sir John explains to the visitors the rationale 
of his methods, and emphasizes his views on pathology and treatment by 
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referring to cases from his own ripe experience ; while during the less strenuous 
stages of the operation we are entertained by witty sayings and light reminis- 
cences of surgical and other experiences. Among a large number of interesting 
cases, the following were selected as characteristic. 


Case 1.—Ovarian cyst. Woman, age 55. 

History.—Gradual enlargement of the abdomen without much pain. 

On EXAMINATION.—A spare woman, with a very distended abdomen, and the 
physical signs of a large ovarian cyst. 

OPrERATION.—A mid-line incision was made from just below the ensiform cartilage 
nearly to the pubes. The cyst was at once turned out of the abdomen, with a very 
little coaxing, but without puncturing or bursting. The pedicle was now grasped 
with two pairs of artery forceps and then cut through, the operation to this stage 
occupying less than two minutes. The pedicle was now transfixed with No. 2 silk, 
and tied in two halves, a mass ligature being added as a precautionary method. The 
pedicle was then dropped back, and carefully watched to see if any bleeding point had 
been missed ; it was found to be dry, and the abdomen was then sewn up with inter- 
rupted sutures taking in the whole thickness of the abdominal wall; a few buried 
sutures of the finer silk were added below the umbilicus. The whole operation lasted 
less than ten minutes ; the cyst was 14 in. in diameter after removal. 


Sir John explained that occasionally these cases were tapped for ascites, 
and the nature of the disease was only recognized when the giue-like fluid 
escaped. Commenting on the size of the incision, he said that a large one 
permitted removal of the cyst without drawing off its contents with a trochar, 
and that safe though this might be in most instances, yet in a few malignant 
cases, malignant cells might become disseminated freely over the peritoneum. 
A free incision also obviated the necessity for powerful retractors, and in his 
opinion a great deal of the wound sepsis following abdominal operations was 
due to the trauma of retractors ; personally, he hardly ever used them. The 
operator also said that since he had largely abandoned the use of buried sutures 
he had had very few cases of thrombosis and embolism ; and that hernia after 
supra-umbilical incision was very rare, though he generally used some buried 
sutures below the umbilicus to guard against infra-umbilical hernia. 

We saw several ovariotomies ; all were conducted on this plan. 

In this and all other clean cases, dressings are entirely discarded after 
forty-eight hours, the wound being merely painted daily for a few days with 
tincture of iodine. The patient is generally allowed up fourteen days after 
important abdominal operations, and usually goes out under three weeks. 


Case 2.—Abdominal nephrectomy for calculous hydronephrosis. Male, age 51. 


History.—Sent into hospital the day before, with a diagnosis of acute obstruction. 

On ExaminaTIon.—In the left loin the surgeon found a tumour, which he con- 
sidered was not in the colon but was of renal origin. 

OPERATION.—A six-inch incision was made nearly vertically, about two inches 
outside the left semilunar line ; on opening the peritoneal cavity, the left kidney 
could be felt to be greatly enlarged and hydronephrotic ; the right kidney was also 
enlarged, but not greatly, and otherwise appeared normal. 

An incision was made through the peritoneum on the outer side of the descending 
colon, and the kidney separated from the perinephric tissues ; the ureter was sought 
for and found, and divided between artery forceps, the lower end being tied off with 
silk, the upper forceps acting as a retractor. 

At this stage we were fortunate enough to see the surgeon deal with a difficult 
and unpleasant complication of nephrectomy, the rupture of the pedicle. No force 
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was being used, but the weig it of the tumour, acting on a friable pedicle, tore through 
the latter, and brisk hemorrhage followed. In a very brief space of time the pedicle 
was grasped with ovum forceps, pulled forwards, and the separate bleeding points 
caught with artery forceps and tied off; the patient lost very little blood, and the 
operation was quickly completed. The wound was sewn up without drainage. 

The choice of the abdominal route was quite justified by the much greater 
accessibility of the pedicle by this route. The kidney was in an advanced stage of 
hydronephrosis, and contained many large and small stones. 


Case 3.—Hysterectomy by bisection, and enucleation of large cervical fibroid. 
Woman, age 41. 

History.—Menorrhagia, abdominal pain, constipation, and retention of urine. 

On EXAMINATION.—The pelvis was occupied by a large firm mass having the 
character of a cervical fibroid. 

OpERATION.—A mid-line incision was made from umbilicus to pubes, and the 
pelvis examined with the hand, the patient being in the Trendelenburg position. 
The tubes and round ligaments were now divided between forceps on both sides, the 
uterus was bisected until the capsule of the fibroid was reached, and the latter was 
then quickly enucleated with the fingers; very little bleeding occurred. The two 
halves of the uterus were now removed by cutting from within outwards, and the 
uterine arteries were picked up as they were encountered, and tied. The stump was 
then sutured with several mattress sutures, and the peritoneum united over the raw 
surface with interrupted stitches of the finer silk. The wound was sewn up with 
‘** through and through ”’ silk sutures, and a few buried ones for the peritoneum. The 
whole operation was completed in less than twenty minutes. 


A rather larger cervical fibroid was dealt with differently on another 
oceasion. After dividing the tubes and round ligaments, the broad ligaments 
were split, an incision made between uterus and bladder, the latter stripped 
off, and the cervix then incised over the tumour, which was shelled out; an 
ordinary hysterectomy followed. 


Case 4.—Large tumour of right breast. Unmarried woman, age 55. 


History.—Gradual enlargement of right breast. 

On EXAMINATION.-—Movable tumour in right breast, the size of a large orange, 
not fixed to deep tissues or to skin. 

OPpERATION.—A transverse elliptical incision was made to include the tumour, 
which was removed entire, and then cut open ; it was found to be a peculiar type of 
fibro-adenoma of the breast. The wound was sewn up with a continuous fine silk 
suture ; a long, flexible, straight needle was used for this purpose, and appeared to 
penetrate the skin better than ordinary triangular or Hagedorn needles. The wound 
was drained by a small rubber tube from the outer angle for twenty-four hours. 


Sir John explained that drainage was desirable after these operations 
because of a marked tendency to oozing ; delayed union might thus result, or 
even suppuration. 

We were particularly impressed at this clinic by the extremely careful and 
accurate clinical examination made, by the rapidity and neatness of the 
operative work, the quick decision as to the nature and extent of the operation 
necessary, and the judgement and resource shown when difficulties arose. 
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W. J. MAYO AND HIS WORK. 


RocuEsTER, Minnesota, has a fixed population of about 8,000 people, and yet 
over 80,000 patients have been treated at the Mayo clinic during the past five 
years. This alone is sufficiently surprising, but still more remarkable is the 
fact that this great organization has been built up out of a small country 
practice, by two men, within the space of twenty-three years ! 

It is obvious that a great clinic such as this must have needed a man of 
outstanding administrative and surgical ability to organize it, and such a man 
is Dr. W. J. Mayo. It is, indeed, primarily as a great organizer and adminis- 
trator that he stands out, and in this sense he typifies what is best in American 
surgery. From the beginning of his surgical career he has realized the great 
importance of seeing the work of others, and by the exercise of a well-balanced 
judgment, he has selected what is best from the world’s surgery, and welded 
it into an efficient and harmonious whole. As a man, W. J. Mayo has made 
himself universally respected and loved, his outstanding honesty and candour 
compelling admiration from all, while in Rochester itself his untiring interest 
in and encouragement of his younger co-workers has eliminated the petty 
quarrels of jealousy and made his clinic a united and happy family, all bent 
on a common end. It is this, perhaps, that impresses the casual visitor more 
than anything else, and there can be no doubt that the dominating influence 
of Will Mayo is responsible for it. 

As a surgeon, his main characteristics are his attention to detail, his 
uniformity, and his sound judgement, the result of vast experience. He is 
neither an original surgeon nor a great opportunist, and whereas there are 
many surgeons who can equal or surpass him at any particular operation, 
yet he maintains such a high and constant level of efficiency as is reached 
by few. 

At the present time Dr. Will Mayo confines his attention to abdominal 
surgery, and performs on an average twenty to twenty-five major operations 
each week, the excellence of his results being sufficient evidence of the thorough- 
ness of his technique. In considering the question of the results obtained by 
the Mayos, the unique position of their clinic must, however, be borne in mind. 
Only a minute proportion of their cases come from the immediate neighbour- 
hood, and practically all the patients must be in a suitable condition to 
undertake a train journey of some hours to reach Rochester. Consequently, 
acute cases (which form such a large proportion of the patients in city hos- 
pitals) are but rarely seen here, and at the same time the social status of the 
patients at Rochester is considerably above that of the average patient in a 
general hospital. These two factors doubtless have an important bearing 
on the results obtained at Rochester clinic, while in no way detracting from 
their excellence. 
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One would more particularly associate the name of W. J. Mayo with the 
surgery of the stomach, gall-bladder and rectum, and perhaps the most 
striking operation that he performs is his modification of Kraske’s excision 
of the rectum. 

It is in his stomach work, in particular, that Dr. Mayo is greatly helped by 
the excellent diagnostic methods of his medical staff, and in a series of 1000 
cases of cancer of the stomach submitted to operation, over 33 per cent have 
been found to be removable, the mortality in the series being 7 per cent! Of 
the patients who survived operation, 38 per cent were alive and well after three 
years, and 25 per cent remained well after five years. It is Mayo’s opinion 
that cancer of the stomach is very frequently superimposed on a simple ulcer ; 
and Dr. Wilson, from an examination of 218 specimens of carcinoma of the 
stomach removed at this clinic, found evidences of a pre-existing simple ulcer 
in over half the cases. Further, Dr. Graham states, with a large experience 
in the diagnosis of these conditions, that in the cases of cancer of the stomach 
where the diagnosis is confirmed at operation, a previous history, pointing 
to the existence of simple ulcer, can be obtained in over 40 per cent of the cases. 
Acting on this opinion, gastric ulcers are removed wherever possible, either 
by incision, or by a devitalizing suture, which animal experiments have shown 
to be equally effective. 

In operating for carcinoma ventriculi, Mayo sets out with the idea of 
performing a partial or total gastrectomy wherever feasible, rather than 
contenting himself with a palliative gastro-enterostomy. He begins a partial 
gastrectomy at the duodenum, and insists on the importance of separating 
surrounding structures from an adherent organ, as opposed to pulling the 
latter from the former. The divided distal end of the duodenum is invaginated 
and sutured to the peritoneum covering the pancreas, a step which Mayo 
considers adds to the safety of the operation. The stomach is divided well 
beyond the growth, and the diseased portion, together with as much of the 
gastro-hepatic omentum as possible, is removed. After closure of the divided 
end of the stomach, the running peritoneal suture is reinforced by a few inter- 
rupted tension stitches, with a view to combating possible gaseous distention. 
An anterior or posterior gastro-enterostomy is then performed, with or without 
clamps according to circumstances. 

In cases of simple ulcers of the stomach and duodenum, with evidence of 
food retention, Mayo’s usual procedure is to perform a posterior gastro- 
enterostomy, accompanied by mechanical occlusion of the pylorus. If it is 
possible to remove the ulcer easily, this is done, otherwise it is allowed to remain. 
The main points of a gastro-enterostomy as performed by Mayo are, that a 
““no-loop ” method is employed, the jejunum being entered close to the 
flexure, and at the same time the junction is so arranged that the current in 
the jejunum flows from right to left. Three layers of sutures are used, a 
serous, muscular, and mucous, and, in addition, anchor stitches uniting the 
jejunum and -stomach are inserted on either side of the anastomosis at a 
distance of an inch or so. Particular attention is paid to the method of 
dealing with the opening in the transverse mesocolon, and it is carefully 
united either to the suture line, or, if much fat is present, to the stomach 
above the junction, to avoid any possibility of subsequent contraction. 
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Dr. Mayo employs large incisions, and insists on the importance of a 
thorough routine examination of the whole of the abdominal contents in every 
case. The appendix is removed in practically every case of gastric or duodenal 
ulcer, a procedure which Mayo was one of the first to advocate. In an 
examination of 5000 appendices removed during the course of routine abdom- 
inal operations, a condition of partial or complete obliteration of the lumen 
was found in 26°9 per cent of cases in association with gastric or duodenal 
ulcer, in 50 per cent in association with cholecystitis, and in 44°8 per cent 
with cholelithiasis. 

A noteworthy fact is that in a pathological examination of 5000 cases in 
this series, carcinoma was found in 22, being apparently developed, as in the 
gastric carcinomas derived from simple ulcer, from islets of epithelium which, 
by the process of obliteration, had lost their connection with the remaining 
mucous surface of the appendix. 

In operating on the gall-bladder, cholecystectomy is preferred to chole- 
cystostomy in all cases where there is reasonable doubt of the gall-bladder 
being able to recover its normal function. This entails removal of the gall- 
bladder in approximately 80 per cent of cases. Dr. Mayo is of opinion that 
enlarged lymphatic glands along the common bile-duct indicate cholecystitis, 
and necessitate exploration, and possibly removal, of the gall-bladder. 

Operations on the common duct, and secondary operations on the gall- 
bladder, are performed through Perthes’ right-angled incision, the rectus being 
held to its sheath by a few temporary stitches inserted before its division, in 
order to prevent retraction. After operations on the gall-bladder or bile-ducts, 
rectal saline is administered in large quantities, on the assumption that its 
absorption into the portal circulation will induce a greater flow of more dilute 
bile, and so flush the liver and its ducts. 

In cholecystectomy, removal is commenced at the neck of the gall-bladder, 
the cystic duct and artery being ligatured separately ; the dissection is then 
carried forward to the fundus, which is left attached until the end of the 
operation, so that the gall-bladder may be used as a tractor of the liver. 
The bed of the gall-bladder is carefully covered by drawing the peritoneum 
together over it. A small drain of gutta-percha tissue, which is invariably 
used by Dr. Mayo in place of rubber tubes, is left in the region of the 
divided duct. 

Perhaps the subject which is engaging Dr. W. J. Mayo’s attention more 
than any other at the present time is that of carcinoma of the rectum. In 
cases where the growth is confined to the rectum proper, his operation of choice 
is his own modification of Kraske’s method of resection, preceded in the 
majority of cases by a permanent colostomy after Lilenthal. The patient is 
placed prone on the table in the reversed Trendelenburg position. The anus 
is closed by suture, and an incision is made in the posterior mid-line, eight or 
nine inches in length, from the upper sacrum to the anus. An accurate 
anatomical dissection is then made from below upwards, exposing the posterior 
urethra, prostate, seminal vesicles, and posterior wall of the bladder in the 
male, the vagina and uterus in the female, and the ureters in both sexes, as a 
rule. Then the rectum and the whole of the contents of the sacral hollow are 
removed in one piece. If the anal canal can be saved, it is stripped of its mucous 
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membrane, and the tied lower end of the sigmoid is drawn through and fastened, 
being opened two or three days later. When a preliminary colostomy has 
been performed, the second operation is carried out twelve days later, the 
intervening period being occupied in cleansing the lower fragment. 

In the cases in which a permanent colostomy has been made, the rectum 
is divided high up and removed, and the bowel above the point of section is 
closed by sutures.and left attached to the colostomy, from which mucus can 
escape. 

Dr. W. J. Mayo was one of the first to establish diverticulitis of the sigmoid 
as a surgical entity, and he has published a number of instances. In many 
cases in his series cancerous changes had already supervened, the pathology 
of their origin being held to be the same as that which he has described in 
the case of the stomach and appendix. 

Kidney cases are dealt with in conjunction with Dr. Braasch, the genito- 
urinary physician at Rochester, whose work reaches a very high level, and 
who has reduced the diagnosis of renal and ureteral conditions to almost an 
exact science. In operations on the kidney, the Mayo incision, which consists 
in freeing the lower border of the thorax by an incision freely dividing the 
structures attached to the twelfth rib, is almost universally employed, and 
gives very good exposure. In cases of nephrectomy for tuberculosis of the 
kidney, the distal end of the cut ureter is injected with 10 minims of pure 
earbolic acid, and the wound is filled with normal saline solution, and closed 
without drainage. There have been no cases of sinus—a particularly unfortu- 
nate complication in these cases—since the adoption of this procedure. 

Mayo advocates operating in cases of double renal tuberculosis, the worst 
kidney being removed, and does not hesitate to expose both organs if there 
is any doubt as to which is the most affected. In dealing with a suppurating. 
kidney, he performs an intracapsular nephrectomy, holding this to be at once 
the safer and easier method. 

A number of cases of splenic anzemia of the adult type have yielded exceilent 
results in Mayo’s hands after splenectomy. An oblique incision parallel to 
the costal margin is employed, and the pedicle is ligatured in its component 
parts as far as possible. In some cases artery forceps are left on the pedicle for 
seventy-two hours, at the end of which time they are loosened, and removed 
on the following day. He quite frequently employs this practice of leaving 
artery forceps on vessels in kidney, gall-bladder, and uterine cases. 

During the year, Dr. W. J. Mayo performs a considerable number of major 
gynecological operations, and perhaps in this field he does not quite attain 
that high level which one is accustomed to expect from him. For cases of 
prolapsus uteri occurring in women beyond the child-bearing period, he 
practises a method which he has termed a vagino-pelvic fixation operation. 
The principles upon which this is based are as follows: The vaginal wall 
with its attachments to the cervix lies outside the body; by removal 
of the uterus, and usually of the ovaries and tubes, by the vaginal 
route, the round and broad ligaments can be secured high in the pelvic 
cavity, and that part of the vaginal wall which was attached to the cervix 
outside the body is fixed to the round and broad ligament stumps inside the 
pelvis, thus effectively supporting the vaginal vault. In cases of prolapse 
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during the child-bearing period, his usual procedure is high amputation of the 
cervix, accompanied by Alexander’s operation on the round ligament, and 
some type of operation on the perineum which elongates the posterior vaginal 
wall. 

In carcinoma cases, either of the cervix or of the fundus, hysterectomy is 
performed rather more frequently by the vaginal than by the abdominal route, 
and if the latter is chosen, a less extensive procedure than Wertheim’s original 
operation is employed. His methods in dealing with uterine cancer appear 
somewhat at variance with his attitude to cancers elsewhere in the abdomen, 
where the most radical procedures possible are made use of. His results in 
this class of case are, however, eminently satisfactory. 

It is impossible in a few brief notes to convey at all an adequate picture 
of Dr. Mayo. His life is pre-eminently bound up with the clinic at Rochester, 
and to be properly appreciated he must be seen surrounded by the great 
organization which his masterly capacity has built up, and of which he is at 
once the’ inspiration and the example. His striking personality dominates 
Rochester, and his influence is as great and as beneficial in the general life of 
the town as in his own clinic. 

The criticism that he has produced comparatively little really original 
work may be true; but it must be remembered that his is the mind which has 
inspired the many excellent men whose work has made Rochester world-famous, 
and not a little of the credit of this work must be placed to his account. 
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ABDOMINAL PANHYSTERECTOMY FOR CARCINOMA OF THE 
CERVIX UTERI: ITS TECHNIQUE, AND THE ADVANTAGES 
OF ITS PERFORMANCE BY CLAMP AND CAUTERY. 


By CHARLES P. CHILDE, Portsmoutu. 


PrEvious to 1905 the operation almost universally practised in this country 
for carcinoma of the cervix uteri was vaginal hysterectomy. In that year, 
Wertheim’s abdominal panhysterectomy was introduced to the notice of the 
profession at the Leicester meeting of the British Medical Association. 

The principles of the operation at once appealed to surgeons accustomed 
to deal with cancer of the cervix. It presented many scientific and practical 
advantages over vaginal hysterectomy. To begin with, it enabled the operator 
to judge much more accurately, by a ready inspection and palpation within the 
abdomen, of the extent, if any, of the diffusion of the disease along the para- 
metrium ; of the amount, if any, of glandular involvement ; of the condition 
of the ureters ; in fact, of the suitability or otherwise of the case for operation. 
In the vaginal operation, all these things were more or less matters of specu- 
lation and guesswork. Secondly, it enabled him in a deliberate and scientific 
manner, after isolating and getting the ureters out of the way, to go wide 
of the disease both in the direction of the parametrium and vagina. Thirdly, 
it put within his reach the pelvic lymphatic glands along the iliac vessels. It 
thus offered a way to the surgeon—denied him in the vaginal operation—of 
accurately gauging the case he had to deal with, and of treating carcinoma of 
the cervix on lines admitted to be the most hopeful from the point of view of 
non-recurrence in cancer in other regions, such for instance as the breast and 
the tongue ; and in the hands of Wertheim its effectiveness in this respect had 
been demonstrated by the after-results he had obtained, these being a great 
advance on anything accomplished by the ordinary vaginal operation. Finally, 
it enabled the surgeon to operate on more advanced cases: and inasmuch as 
surprisingly good operative results are occasionally obtained in apparently 
advanced cases of cancer in all regions, it is always worth while giving the 
patient the benefit of the chance, however slender, provided the surgeon can 
get wide of the disease. 

It is probable that in future these cases will be treated by radium—if not 
entirely, at all events as a preliminary step to operation. 

The only objection that can be urged against Wertheim’s operation, and 
the only point in which it compares unfavourably with vaginal hysterectomy, 
is in its primary mortality. This is, of course, important. At the same time, in 
a disease so certain to return as cancer, unless completely eradicated, it is worth 
while running an increased primary risk for an additional chance of cure. But 
I believe it is only a matter of time, work, and experience, to bring down 
the primary mortality of abdominal hysterectomy very nearly, if not quite, 
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to that of the vaginal operation; so that, in the near future, the patient 
will be able to have it both ways. If it be allowed that the operation 
itself is a superior one—and few will, I think, deny it—the objective in 
view should be to bring the primary mortality down; and the intention of 
this paper is to contribute to that result. The operation about to be described 
is a modification of Wertheim’s which I have been practising for the past 
twenty months. Although there have not been sufficient cases for reliable 
statistical purposes, I may say that the dangers and sources of failure which 
occurred in my earlier operations by Wertheim’s method have almost dis- 
appeared. I shall here describe the operation in detail. 

Operation.—I may say, to begin with, that no case is operated upon which 
has not been previously examined under an anesthetic ; and no case is operated 
upon the diagnosis of which has not been confirmed by expert microscopical 
examination. I look, in fact, upon a preliminary examination under an 
anesthetic, and treatment during this examination, as an essential part of 
the operation. The object of the preliminary procedure is fourfold :— 

1. It enables a thorough examination to be made of the cervix itself. If 
the growth is not obvious at the os externum, the cervical canal is dilated, and 
search for it made within. If this is not done, and very thoroughly done, 
an early case may easily escape detection, and the opportunity of operating 
at the most favourable time be lost. 

2. Its object is to ascertain the mobility of the uterus, the extent 
of infiltration along the parametrium, the implication of bladder or rectum, 
and the wisdom or otherwise of recommending operation. It may be 
ascertained that the case is inoperable ; suitable for operation, as far as the 
examination permits ; or doubtful, and warranting an exploratory laparotomy 
later, in order to come to a final decision. In doubtful cases, if, after opening 
the abdomen, it is decided to proceed, it will almost invariably be found, as in 
eancer elsewhere, that the disease is more and not less extensive than it 
appeared to be, and that the operation as it proceeds is more and not less 
difficult than anticipated. This should be borne in mind in coming to a 
decision in border-line cases. 

3. The preliminary examination affords the opportunity of securing a 
portion of the growth for microscopic examination, more accurately than if this is 
attempted without an anesthetic; and it is my opinion that no patient should 
be submitted to abdominal panhysterectomy without a competent histological 
report on the growth, however obviously it appears to be cancer. 

4. The preliminary procedure is also for treatment. All the growth 
accessible by the vagina is scrupulously removed, until the surgeon is down 
on the hard base and no more can be curetted away. This should be done 
thoroughly, and at the same time carefully, otherwise it is quite easy to push a 
curette or sharp spoon through the soft growth into the bladder, the rectum, 
or the peritoneal cavity, if the disease has extended in these directions. After 
all has been removed, the raw base or cavity of the ulcer is gone over very 
thoroughly with Paquelin’s cautery. 

In the interval preceding the major operation, the patient has vaginal 
douches ef 1—5000 biniodide of mercury, twice daily. In those cases where 
there has been much hemorrhage and discharge, it is surprising how much 
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patients will improve after this procedure alone; and sometimes if they have 
been much exhausted, it will be advisable to allow them two or three weeks to 
recuperate, and to get them into the fresh air meanwhile before the second 
operation. Ordinarily, the second operation is performed in about a week. 
The above is the preliminary procedure. The second operation consists 
of a vaginal and an abdominal stage, both of which are performed after the 
patient has been anesthetized. She is first placed in the lithotomy position 
before a good light. The base of the ulcer is again curetted and gone over 
with Paquelin’s cautery. The vagina is next dried out thoroughly with a 





Fic. 71.—Clamp for the parametrium. 


sterile swab, and painted with iodine. Lastly, the ulcer and vagina are very 
closely packed with a sterile swab, the end of which is left hanging out. This 
is withdrawn later, by a nurse not taking part in the operation, immediately 
before the vaginal clamp is applied, with the result that when the vaginal 
canal is cut across, not a drop of discharge of any kind is seen: it is perfectly 
dry. The vaginal stage of the operation occupies about five minutes, and 
assistants taking part in the abdominal stage do not participate in it. The 
patient is then placed in the Trendelenburg position, and while this is being 
done I change my gown and gloves. 





Fic. 72.—Clamp for the vagina. 


The abdominal stage of the operation is on Wertheim’s lines up to 
a certain point, i.c., the ovarian vessels are tied, the round ligament is 
crushed (not tied : there is no necessity for it in these cases), the ureters are 
isolated, and the uterine arteries are ligatured. All of this is simple, and 
occupies very little time. The ureters are best found by feeling for them 
with the forefinger and thumb just beneath the peritoncum, an inch or so 
behind the point at which they perforate the parametrium. They can always 
be readily picked up in this way. I believe they can be safely isolated as 
freely as is desired, provided this is done gently, and they are not roughly 
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handled: in my hands there has been no case of sloughing of the ureter 
and subsequent fistula as the result of isolation. Finally, the bladder is 
separated from the cervix and vagina in front, and the rectum from the vagina 
behind, till a couple of inches or more of vaginal tube, front and back, have 
been denuded. So far the operation is upon the lines laid down by Wertheim. 
The remainder is different. At this stage the uterus is secured by the broad 
band of parametric tissues on each side, and by the vagina below. 

The clamps—which I have had made by Messrs. Down Bros., and which are 
here figured (Figs. 71, 72) —are now brought into requisition. Those for the para- 
metrium are strong crushing clamps furnished with broadly serrated blades, and 
curved so that they fit the parametrium snugly at the pelvic wall. |They are 
furnished with strong, flat, looped handles (shorter than Wertheim’s, which are 
clumsy, and much longer than are ever required), into which the fingers fit so as 
to enable adequate crushing power to be applied. One is placed upon each 





Fic. 73.—DIAGRAMS SHOWING THE POSITION OF THE CLAMPS. 


a. Clamps on parametrium. 6. Parametrium. c. Clamp on vagina. d. Vagina above section. 
e. Retractor holding back the bladder. 


parametrium close to the pelvie wall, the point reaching to the side wall of 
the vagina—care being taken that the ureters are clear, and that a portion of 
the lower end of the ilio-pelvic colon is not included on the left side. 
They are then pressed home so as to thoroughly crush the parametrium. The 
latter is then cut with scissors on the uterine side, close to the blade of the clamp, 
the clamps being left on (Fig. 73). A nurse not taking any other part in the 
operation now withdraws the gauze from the vagina. ‘The vaginal clamp, made 
upon similar lines to the parametrium ones, is applied to the vagina, and pressed 
home. The vagina is cut across, and the uterus is removed (Fig. 74). As I have 
said above, not a drop of discharge of any kind is seen upon dividing the vagina. 
Paquelin’s cautery is then applied to the cut edges of the parametrium and 
vagina, and the tissues are seared away level with the blades of the clamp, 
just as in the old clamp and cautery operation for hemorrhoids. Finally, the 
clamps are released and removed. If the steps here detailed have been care- 
fully followed, the pelvic wound is absolutely dry, with a thin scar in the lines 
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of the clamp and cautery. The peritoneum is then sewn over, the abdomen 
closed, and the operation is completed. Four ligatures only are employed in 
the operation, one for cach ovarian, and one for each uterine, artery. Occasion- 
ally a ligature is required for a bleeding vein along the ureters, or after separation 
of the bladder. 

The following are the advantages claimed for this method :— , 

1. It greatly simplifies the most difficult stage of the operation. Instead 
of having to tie the paramctrium in sections, often a difficult procedure in a 
deep pelvis, just one clamp secures it on each side, and it is then divided with a 
cut of the scissors. Similarly with the vagina: there is no stitching round 
the vaginal wall required, and no vessels to secure and ligature; it is simply 
clamped, crushed, cut across, and cauterized. 





V. 














Fic. 74.—UTERUS REMOVED BY CLAMP AND CAUTERY METHOD. 
P. Parametrium. cC. Carcinoma of cervix. V. Vaginal wall. 


2. Inasmuch as the most difficult stage in the operation is thus simplified, 
there is a great saving of time. The operation is, I calculate, shortened by 
twenty minutes. 

3. Clamping and cauterizing in one piece is more safe and effectual as a 
hemostatic than ligaturing in sections, as in the latter ease portions of the 
paramcetrium are apt to slip from the ligature, and bleed. 

4. Any cancer cells in the cut edge of the parametrium are destroyed by 
the cautery ; a similar fate awaits any septic cocci in the cut edge of the vaginal 
wall. 

5. Instead of bunches of parametric and vaginal tissues strangled in 
ligatures, we have a clean, crushed, and cauterized line along the parametrium 
and vagina. The pelvic wound looks, and is, in an ideal condition for rapid 











————— 














124 THE BRITISH JOURNAL OF SURGERY 


and aseptic healing. Consequently there is no occasion to consider subsequent 
vaginal drainage, for there is nothing to drain. The vagina is just left open, 
and it will be found that there is only a drachm or two of discharge from it in 
the twenty-four hours ; sometimes none at all. 

Lastly, I have latterly been making use of Crile’s method of anoci-associa- 
tion. The result of the above procedure is that, in an uncomplicated case the 
operation should always be done inside the hour. In my last case the uterus 
was removed in exactly twenty-five minutes, the only steps remaining being 
to stitch over the peritoneum, and close the abdominal wound. Although, no 
doubt, Crile’s method assists, I still believe that the surest preventives against 
shock in abdominal operations are quick (not hurried) operating and gentle 
handling; and if attention is paid to these points, it makes very little 
difference whether Crile’s method is adopted or not. In the operation here 
described the danger of shock is very slight. In addition, if the technique as 
described above is rigidly adhered to, there will be no sepsis, either in the abdo- 
minal or pelvic wound. In fact, the two great dangers of Werthcim’s operation, 
shock or exhaustion, and sepsis, are eliminated, and I believe the primary 
mortality should come down very nearly to that of the vaginal operation. 

I have not touched upon the question of pelvic glands. They are 
outside the scope of this paper, and whether removed or not they do not 
affect the operation as here described. 

During the past twenty months I have been performing this operation, 
and no other, for carcinoma of the cervix. In no case has there been any 
hemorrhage. In the only fatal case, the rectum was implicated, and was 
opened during the operation. It was a case that possibly would have been 
better left alone; the operation lasted a long time, and the patient died of 
exhaustion within twenty-four hours. A post-mortem examination, conducted 
under my own supervision, revealed the fact that there had been no internal 
hemorrhage. 

Comment on Cases.—The operative mortality is 1 in 18 cases, i.e., 
5°5 per cent, or very little above the average operative mortality for vaginal 
hysterectomy, though in the latter operation some surgeons report a lower 
risk than 5 per cent. Anyhow, considering the class of case and the magnitude 
of the operation, the mortality is not high, and it will be seen that the one 
death occurred in an advanced case, which it would have been very difficult, if 
not impossible, to deal with by vaginal or paravaginal hysterectomy. 

Whether Crile’s method of anoci-association was adopted or not, shock 
was practically absent in all but three cases: one in which death occurred 
from this cause (Case 8) ; one in which abdominal panhysterectomy was com- 
bined with abdominoperineal excision of the rectum, the combination being 
a very formidable operation, from which shock was to be anticipated (Case 6) ; 
and one, a delicate woman, with tubercle present in addition to carcinoma 
(Case 12). 

Primary union occurred in every case except two (Cases 14 and 16), i.c., 
in 88 per cent, a satisfactory showing, and a great improvement on my earlier 
eases. The fault in the technique, if it were a fault, was not ascertained. 
The suppuration was superficial, and not severe; and both patients made 
quite good recoveries. 
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The vaginal discharge, except in Case 13, was almost nil. I mean by this 
that an aseptic pad was applied to the vaginal outlet, and a drachm or two 
of coloured discharge, sometimes even less than this, appeared upon it for a 
few days. In no case was any vaginal douching needed or employed. This 
result was never obtained in my experience when bunches of parametrium 
were taken up in the clamps and ligatured. In one instance (Case 13) urine 
and feces appeared per vaginam after a few days, owing to sloughing of one 
ureter and the rectal wall. In this case, extensive old tubal disease and pelvic 
peritonitis were present, with dense adhesions, and the separation of the 
rectum and the left ureter was attended with great difficulty and a good deal 
of handling. In my paper I state that I had had no case of sloughing of the 
ureter after operation. This case occurred subsequently to my writing the 
paper—and the circumstances attending the separation of the left ureter were 
quite exceptional. I still believe that if the ureter is gently handled there 
is no danger of subsequent sloughing, even if it is freely separated. 

In no case was there any symptom of _ post-operative internal 
hemorrhage, which may be taken as proof that the clamp and cautery are 
quite safe and reliable hemostatics after ligature of the ovarian and uterine 
arteries. Indeed, as stated in my paper, I believe them to be safer than 
ligatures. In the one case that died (Case 8), I was present at the post- 
mortem, and there was no hemorrhage in the pelvis. 

With regard to the time occupied in the operation, in many of the cases it 
is not stated ; only latterly, when I became convinced that there was a consider- 
able saving of time by the clamp method, have I systematically recorded the 
time. The result is that, unless there is some complication or unusual diffi- 
culty, the operation can be completed in my hands in an hour or less. There 
is, in my opinion, a saving of quite twenty minutes, which is a material gain 
in an operation of this nature, which severely taxes the patient’s immediate 
recuperative powers. 


In conclusion, we may say that the Portsmouth town council has recently 
adopted measures for warning the public of the signs of cancer in its most 
common situations. These have recently been published in the British Medical 
Journal, in an article by the writer entitled Cancer, Public Authorities and 
the Public ; and the reasons for the necessity of the education of the public 
in the early signs of cancer have there been fully set forth. As in cancer 
elsewhere, in its most common situations (with the exception of cancer 
within the abdomen), the danger signal of early cancer of the uterus, irregular 
bleeding, is clearly hoisted, and cannot escape the attention of its victim. 
After the menopause, no case should escape early detection; for slight, 
irregular bleedings mean, for practical purposes, cancer. At or before the 
menopause, the sign is generally equally clear, though for obvious reasons 
it is less likely to attract attention. Until by some system of education the 
public is made fully alive to the early signs of cancer in situations where it 
is easily recognizable, the measure of success in its treatment by any opera- 
tion must be limited. Education of the public is the root of the whole 
matter. 
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PYELOGRAPHY: A CRITICAL REVIEW. 
By J. W. THOMSON WALKER, Lonpon. 


In pyelography, a fluid opaque to the @ rays is introduced into the renal pelvis 
and a radiographic examination is made. By this means the pelvis and calices 
of the kidney are silhouetted on the radiographic plate. 

The method was introduced by Voelcker and Lichtenberg in 1906. At 
first the great importance of this new and original method of diagnosis does 
not appear to have been grasped, and it attracted little notice. Early in 1910 
Braasch, of Rochester, published an important article advocating the use of 
the method, and followed it by.a number of others. In this country the sub- 
ject was first noticed in a clinical lecture in June, 1911, by the present writer, 
and this was followed by a series of articles in 1912 and 1913. Kidd, Turnbull, 
Scott, and Lindsay published an article in 1913, and Willan one in 1914. The 
results of an experimental investigation by E. Wossidlo appeared in 1914. 
Articles and records of isolated cases have also appeared from various authors : 
Oeleker (1911), Roessle (1911), Zachrissen (1911), Blum (1912), Troell (1913) 
and others. 

The examination is made in the radiographer’s room and everything is 
carefully prepared beforehand, so that the actual time spent over the examina- 
tion is reduced as far as possible. The patient lies on the radiographic couch 
with a large sand-pillow beneath the pelvis, and cystoscopy is performed in 
the usual way with a catheterizing cystoscope. 


METHOD. 


A catheter is passed into one or both ureters, and through this the 
opaque medium is introduced into the renal pelvis. 

A catheter opaque to the 2 rays should be used, as it demonstrates the 
line of the ureter and gives important information in regard to the relation of 
the long axis of the ureter and that of the renal pelvis. These opaque catheters 
may be made of an opaque composition, or they may consist of a woven ground- 
work of very fine metal thread or rolled fine metal ribbon. They may be 
opaque throughout, or in alternate segments measuring a centimetre or half 
an inch. It is well to have a number of different sizes (5, 6, Charriére). The 
point may be rounded, fluted, or olivary, and the proximal end should be 
cut obliquely without any funnel enlargement, as the latter does not permit 
of the catheter being drawn through the cystoscope when the latter is removed. 
It is preferable to pass the eye of the catheter into the renal pelvis, as the fluid 
runs with greater ease and runs steadily. The catheters should therefore be 
marked in rings at every half an inch, with special markings to indicate 6 in. 
and 12 in. from the point of the catheter. When the 12 in. mark appears 
at the ureteric orifice, the point of the catheter is well into the renal pelvis and, 
as I have shown, it passes into the upper calix in all cases where the renal 
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pelvis is normal. The point of the instrument should be withdrawn a little 
so that the 12 in. mark lies outside the ureteric orifice. 

It is not essential and not always possible to pass the catheter all the way 
to the renal pelvis. Various causes may prevent its passing the full length of 
the ureter. Most frequently it hitches about an inch from the vesical orifice of 
the ureter, probably from ureteric spasm, or it may be arrested at the upper 
end of the ureter where an obstruction exists at this part. The examination 
need not be abandoned in such cases. An obstruction which will not admit the 
catheter usually allows fluid to pass. When the catheter is arrested at the 
lower end of the ureter, the ureteric orifice should be watched through the 
cystoscope in order to see if regurgitation takes place back into the bladder. 
Should this occur, the fluid will not pass up to the kidney. Usually, however, 
if the eye of the catheter is buried in the ureter, the fluid ascends the ureter 
without difficulty. If a doubt exists, and the fluid is passing very slowly and 
with hesitation, and it is not regurgitating into the bladder, the fluorescent 
screen should be used to ascertain if the fluid is entering the renal pelvis. The 
screen is not usually necessary, and its use involves a loss of valuable time. 
Unless, ‘therefore, there is some definite object to be gained by its use, as 
mentioned above, it should be avoided. 

When the catheter is in position, the cystoscope is removed, leaving 
it in the ureter, and the fluid is withdrawn from the bladder by catheter. 
The surgeon should see the drops of urine issuing from the ureteric 
catheter. If this is absent, a few drops of warm boracic lotion may 
be injected by means of a special small ureteric syringe, and allowed to 
flow away. 

The collargol, which has previously been heated to a little above body 
temperature, is now introduced into the kidney pelvis. Two methods have 
been employed : namely, injection by means of a syringe, and introduction by 
means of hydrostatic pressure. Of the two methods, I use the latter. When 
a syringe is used, there is danger of over-distending the renal pelvis and 
causing the fluid to pass into the substance of the kidney. With hydrostatic 
pressure the head of fluid is very small, and there is not the same danger of 
over-distention if care be used. 

I use the barrel and needle of an all-glass syringe with a capacity of 20 c.c. 
The fluid is drawn into this, and the needle attached and inserted into the end 
of the ureteric catheter. The syringe is now raised vertically to the height 
which the portion of the ureteric catheter protruding from the urethra will 
allow ; this gives a head of from six to eight inches, sufficient to effect the 
introduction of the fluid into the renal pelvis. The glass piston of the syringe 
is allowed to remain in position in the barrel. A light touch on it may be 
given if the flow hesitates at the commencement, but no attempt is made at 
injection. A small electric lamp may be held behind the syringe so that the 
column of fluid can be accurately watched. 

Tennant suggests the use of a burette, with a mercury manometer 
attached. In practice the simpler apparatus that I use will be found more 
useful, and I do not feel that we can trust absolutely to the mercury gauge in 
this matter. The column of fluid sinks slowly or quickly, and the quantity 
which passes in is small or great according to the condition of the renal 
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pelvis. When the pelvis is much dilated and has been emptied, the flow is 
rapid and the quantity large. 

There are two signs which indicate that the renal pelvis is full and the 
introduction should cease. The first is pain in the renal pelvis, and the second 
is hesitation and finally cessation of the descent of the column of fluid in the 
glass reservoir. In normal individuals the amount of pain varies. Some have 
pain only at the time of full distention of the pelvis, others have a dull aching 
for several hours. In one of my cases, that of a very nervous woman, there 
was complete absence of pain at the time of the full distention of the pelvis, 
but a feeling of rawness in the pelvis and ureter next day. There was no 
dilatation of the pelvis in this case. In another case there was commencing 
dilatation of the renal pelvis. which held 18 c.c. of collargol solution. There 
was no discomfort until two hours later, and this very quickly passed off. 

In some cases an attack of renal colic has followed the examination. It 
is very important to avoid this during the radiographic exposure as, apart 
from the inconvenience to the patient, the tense rigid muscles obstruct the 
passage of the a rays, and this, together with the movement of the patient 
and the arching of the back, which interfere with the action of a compressor, 
all militate against the production of a sharply-defined shadow. The colic 
may be due to several causes: too rapid filling of the pelvis, too great pressure 
in injecting the fluid and thus causing over-distention of the pelvis, too cold 
or too hot solution of collargol, may give rise to it. These points should 
therefore receive the most careful and detailed attention, and the introduction 
of the fluid should at once be stopped when the sensation of tension in the renal 
pelvis commences. When dilatation of the renal pelvis is present, sensation 
is diminished. This reduced sensation becomes more marked as the dilatation 
progresses. The greater the dilatation, the less sensitive the pelvis. Finally, 
a stage is reached when even a comparatively powerful distention does not 
give rise to pain. 

The pain guide to the control of the amount of collargol to be introduced 
should therefore be used with caution. When pain is present, it is an important 
warning to cease the introduction ; when it is absent, the surgeon must not 
be too confident that the pelvis is not distended, and must fall back on the 
second sign. This consists in carefully watching the sinking of the fluid in 
the glass reservoir, and at once ceasing the introduction when the column of 
fluid becomes stationary. 

In some cases the fluid has hesitated and finally become stationary for 
a time; if the column is still maintained it may then commence to fall again. 
In these cases I have found that the collargol has escaped down the ureter 
alongside the catheter into the bladder, and this probably commenced when 
the column of fluid began to fall for the second time. Examination of the 
pelvis by means of the fluorescent screen may be used as a method of observing 
the flow into the renal pelvis and of gauging distention. In practice it will be 
found, however, that too much time is expended over this procedure to justify 
its routine employment. The examination should be carried through with 
the utmost despatch. Delay in taking the radiogram after introduction of 
the collargol results in the fluid escaping down the ureter alongside the catheter, 
and there is also some danger when the intrapelvic tension is high and the stay 
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of the fluid is prolonged, that the kidney may become infiltrated with collargol. 
I have, however, found screening useful in exceptional cases (see Case 15). 

When the surgeon has completed the introduction of the collargol, the 
end of the catheter is plugged with a fine spigot and wrapped in a pad 
of wool, so that there is no danger of soiling the radiographic couch with 
collargol. 

The radiographer has completed his preparations before the surgeon is 
finished, and is ready to make the exposure without delay. Unnecessary 
movements of the patient are also to be avoided. 

In some of my cases, when a number of plates have been exposed in 
succession, the pelvis was filled with opaque fluid in the first one, and this 
rapidly disappeared in the others of the series, and the bladder was afterwards 
found to contain collargol solution. The patient usually complains of a 
slight scalding sensation in the bladder when the collargol solution regurgitates 
into it. 

When the radiogram has been taken, the spigot is removed from the catheter 
and the fluid allowed to drain off. 

In my earlier cases I washed the pelvis of the kidney with saline solution 
after the collargol had drained away, but more recently this has not been done, 
and I have not found any ill-effects from the omission. 

After removal of the catheter the urine is stained with collargol for six or 
eight hours, and then clears if the renal pelvis is unobstructed. In cases of 
hydronephrosis, however, the staining may persist for some days, and on 
operation on the hydronephrosis, the fluid contained is found to be deeply 
stained with collargol. 

The question of anesthesia is an important one. When this method was 
introduced, it was recommended that morphia should be given to deaden 
the pelvic pain. It soon became apparent, however, that by so doing one of 
the most important guides for the distention of the renal pelvis was abolished. 
Both local and general anesthetics should therefore be avoided altogether. 
In the male the prostatic urethra is anzesthetized by the introduction of novocain, 
but in the female the urethra requires no anesthetic. Under these conditions, 
catheterization of the ureters in the adult in the class of cases that require 
pyelography, is practically a painless procedure in proper hands. In children, 
in the rare cases in which pyelography is required, a general anesthetic will 
probably always be needed, as they are fearful and restless under the 
examination. In such a case the column of fluid is very carefully watched, 
and the fluorescent screen is of very material assistance. In a female 
child of three years, I made the examination under a general anzsthetic 
and found the screen an important guide during the introduction (Case 15). 
So far as I am aware, this is the youngest patient in whom the method 
has been used. 

The fluid first used by Voelecker and Lichtenberg is still the one favoured 
by the majority of those who have written on the subject. The original 
strength of collargol solution used was 3 and 5 per cent. With increased 
experience stronger solutions have been used. In my own work I have used 
solutions of 10 and 20 per cent. This will be referred to again in discussing 
the dangers of the method. 
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APPLICATION OF THE METHOD. 


We have in pyelography a method of examination which demands a 
considerable amount of manipulative dexterity, which necessitates the co- 
operation of the surgeon and the radiographer, which must be looked upon, 
from the patient’s point of view, as a serious examination, since it confines 
him to bed for two or three days, and which, we must acknowledge, carries 
with it an element of danger. It is therefore not unreasonable to ask wherein 
lies the necessity for the use of such a method. We must, I think, clearly 
distinguish between, first, what is merely a pretty demonstration of some 
abnormal condition, the diagnosis of which can be made by other and simpler 
means, or is immaterial for the health and treatment of the patient; and 
secondly, information which cannot be obtained by other methods and which 
is vital to the diagnosis and treatment of the case. For instance, it is not a 
great gain from the patient’s point of view to demonstrate by pyelography a 
double renal pelvis, when this condition could with certainty be inferred by the 
discovery of double ureteric orifices by means of the cystoscope. 

Along certain lines, however, the method has a very important use as 
an aid to diagnosis. 


I. The Early Diagnosis of Dilatation of the Kidney.—Hydronephrosis, 
as we know it, clinically presents two stages in its development. There is a 
stage during which symptoms alone are present, and a stage when a swelling is 
constantly or intermittently found in the loin. 

The first, stage only concerns us at present, the second will be discussed 
under the heading of abdominal tumours. 

Where the diagnosis can be made in the first stage, an operation can be 
performed which will prevent the further destruction of kidney tissue. In this 
early stage the diagnosis of commencing hydronephrosis cannot with certainty 
be made by observation of symptoms or by the examination of the patient, 
apart from pyelography. 

Clinically, there are two well-defined groups of cases. In one group there 
is some recognized cause of hydronephrosis, such as calculus or movable kidney. 
In such cases it is not possible to recognize from the symptoms the early stage 
of dilatation. It is likely, however, that an operation will be performed upon 
the kidney on account of the stone or the mobility of the kidney before the 
dilatation becomes advanced. The advantage of pyelography here is rather 
that the clear demonstration of commencing dilatation of the kidney will give 
point to the recommendation for operation without delay. 

In the second class of cases there is no obvious cause of obstruction to be 
found, and at operation the block is found to be due to congenital stenosis, 
or valve formation at the uretero-pelvic junction, or to the pressure of an 
aberrant renal artery. The symptoms that may precede the appearance of 
a tumour in the loin in these cases are pain, either a constant ache or attacks 
of colic, and intermittent polyuria. It is rare that these symptoms are so 
definite as to permit of a diagnosis of commencing dilatation before the 
development of a renal swelling. 

In this class of cases pyelography finds its most striking application. The 
following series demonstrates the use of this method in such circumstances. 
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Class A.—CASES OF SUSPECTED HYDRONEPHROSIS PROVED BY PYELO- 
GRAPHY TO HAVE THE RENAL PELVIS NORMAL. 


Case 1.—Movable Kidney. Hydronephrosis diagnosed by two surgeons: found 
by pyelography that no dilatation of the renal] pelvis or calices was present. 


A. E., a servant maid, age 29, had an attack of pain in the right side of the abdomen 
in June, 1911, and was confined to bed for a week. In August she complained from 
time to time of dull aching pain in the right loin. 

In December, 1911, she had a severe attack of pain in the right iliac fossa, radiating 
to the thigh and back, and accompanied by increased frequency of micturition, urgency, 
and some pain, and nausea and constipation were present. 

She was examined by a surgeon, who did not feel the kidney on the first occasion, 
but some days later a tender elastic swelling was felt in the right side of the abdomen 
which he regarded as a distended kidney. The patient stated that she felt a lump in 
the right side, which disappeared at 
intervals, and after relief from the 
pain she passed a large quantity of 
urine. Examination by a second 
surgeon gave on one occasion a 
negative result, and on another a 
swelling was found. 

The case was referred to me as 
one of intermittent hydronephrosis 
in a movable kidney. I was unable 
to feel the kidney on either side on 
the occasion on which I examined 
her, and there was no tenderness. 
The bladder had a normal capacity, 
and showed slight cystitis at the 
base, especially on the right side. 
A No. 7 silver wire bougie passed 
easily up the right ureter to the 
renal pelvis, and collargol was in- 
troduced. The collargol solution 











flowed very slowly, and required 


some pressure on the piston of the 
Fic. 75.—Case of supposed hydronephrosis, col- 


—. Pain appeared in the largol shadow showing normal pelvis with calices. 
right kidney region soon after the Opaque catheter in ureter. 


injection of collargol was com- 
menced, and rapidly became acute. 

A radiogram (Fig. 75) taken by Dr. Ironside Bruce showed the following :— 

The ureter lay in normal position across the transverse processes of the bodies of 
the fifth to the second lumbar vertebre. 

The line of the upper end of the ureter was continued straight into that of the 
neck of the pelvis. The pelvis lay opposite the intervertebral disc between the first 
and second lumbar vertebre. It was of the singie funnel-like type, and split into four 
primary branches, from each of which two calyces arose. 

The upper branch continued in a gentle curve the line of the upper end of the 
ureter and the neck of the pelvis. The angle between the lowest branch and the neck 
of the pelvis was wide and formed a full curve. There was no dilatation of the pelvis 
and no clubbing of the calices. The outline of the kidney was normal. By this 
examination it was proved that no dilatation of the renal pelvis or calices was 
present. 

At the urgent request of the patient, I operated to fix the movable kidney. The 
fascia of Zuckerkandl was thick, and the perirenal fat absent except at the hilum. 
Tough fibrous bands passed from the fibrous capsule to the perirenal fascia. The 
pedicle was long, and the kidney readily delivered through the wound. The pelvis 
was small and there was no hollowing of the kidney. 
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Case 2.—A stone has been passed from the kidney some years previously, and 
there is recurrent renal pain, but no calculus shadow. Is there stenosis of the pelvic 
outlet and commencing dilatation of the kidney ? 

The patient, age 20, had had a stone crushed by the late Mr. Reginald Harrison 
at the age of six years, after suffering from left renal colic. For the last five years he 
had had pain at the end of the penis on passing urine, and this had increased during 
the last month. The frequency of micturition was increased to two hours during the 
day, and there was some urgency. 

On exertion he had pain in the left side, which he localized to the region of the 
left kidney. The left kidney could not be felt, and was not tender. 

The radiographer’s report was that there was no opacity from calculus, but that 
there was some increase in the opacity of the left flank, whether due to enlargement 
of the left kidney was doubtful. On cystoscopy there was basal cystitis, and a patch 
of cystisis on the right wall of the bladder. The right ureter was open, with thick 
edges, but contracted well, and the efflux was clear ; the left ureter was large, open, 

oval, and did not contract. 
The efflux was not seen. It 
was probable in this case 
that there was some dilata- 
tion of the left kidney due 
to the passage of a calculus 
some years previously, and 
that the dilatation might 
be progressive from contrac- 
tion at the uretero - pelvic 
junction. 

An opaque catheter was 
passed up the left ureter and 
warm collargol slowly intro- 
duced. Pain was felt at 7 
c.c., and a radiogram was 
taken. Fig. 76 shows the 
shadow of a dichotomous 
pelvis, with calices. The 
highest and lowest calices 
are clubbed, so that some 
dilatation is present, but it 

Fic. 76.—A. Dichotomous pelvis, not dilated; D, E. is insignificant. The ureter 
Calices; 6B. Junction of ureter and pelvis; A, Opaque passes in a straight line into 
en ae See, the pelvis, so that there is 

no angling. From this I 
concluded that there was no important degree of dilatation, and therefore no stenosis. 
The angle between the lowest calix and the pelvis is wide. 


Case 3.—Nephropexy has been performed some years previously, and there is 
aching pain in the loins. Is there dilatation of the kidney ? 


B. F., a spare woman, age 36, had suffered from movable left kidney, for 
which nephropexy had been performed ten years previously. For the last five years 
there has been dull aching in the left loin and all over the left side. This occasionally 
became acute, but never radiated to the groin or labia. She vomited occasionally 
during an attack of pain. The urine was always clear. Urine was passed every two 
hours during the day and every half hour during the night for several months. There 
was some difficulty in passing water when the pain was acute, and a large quantity 
of water was passed when the pain ceased. The pain was worse after exercise. 

The right kidney was not palpable or tender, the left loin was a little tender, but 
the kidney was not palpable. On cystoscopy, the bladder and _ ureteric orifices were 
normal. There was no obstruction to the passage of a catheter up the left ureter. 
Collargol was injected, and almost immediately pain was felt in the left kidney. 
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A radiogram (Fig. 77) shows the ureter and pelvis in a continuous curved line, pass- 
ing upwards and outwards from the level of the transverse process of the fourth lumbar 
vertebra. There is no kinking of the uretero-pelvic junction. The pelvis is of the 
funnel-shaped type, and is situated at the level of the upper part of the third lumbar 
vertebra, and is lower and further from the vertebral column than normal. The point 
of the catheter is seen lying in the upper calix, having passed into it in a direct line 
from the ureter and neck of the pelvis. Passing outwards from the middle calix are 
three very fine opaque lines. The angle between the lowest calix and the neck of the 
pelvis is wide. 

It will be seen from these details that no trace of dilatation of the calices or of the 
pelvis exists. 








In examining these _ three 
radiograms of the normal pelvis, 
several points which are brought 
out by the collargol shadow may 
be noted. Two chief types of 
normal pelvis are seen. In one— 
the dichotomous pelvis—the upper 
end of the ureter splits into two 
branches without any dilatation, 
and from these branches’ the 
calices arise (Fig. 76). In the 
second form, the ureter expands 
into a funnel-shaped pelvis from 
which the calices are given off 
(Figs. 75 and 77). 

In the normal individual the ee #. 
ureter passes up alongside the Fic. 77.—Normal funnel-shaped pelvis with 
bodies of the lumbar vertebre calices.. Point of opaque catheter in upper calix. 

fi Streaks passing out from middle of pelvis are 
crossing the transverse processes injected tubules. 
of the fifth and fourth lumbar 
vertebre, and the tip of the transverse process of the third lumbar vertebra. 
Its axis is then continued directly into that of the pelvis of the kidney. The 
line which the opaque catheter takes in the normal individual is either quite 
straight, or has a gentle curve outwards at the level of the third lumbar vertebra. 
Further, the point of the catheter always enters the upper calix of the kidney 
in the normally-placed, undilated organ. This is well shown in Fig. 77. 

From this I have gained a useful practical point. Where it is desired to 
pass a bougie down the ureter from a nephrotomy wound, it should be done 
from the upper pole (upper calix) and not from the lower. It will be found 
to slip easily into the ureter from the former, and with difficulty or not at all 
from the latter. 

Another point of extreme interest and importance which is seen on exam- 
ining plates showing the collargol-filled pelvis and calices with an opaque 
catheter in the ureter, is the variation in the angle formed by the ureter and 
lower margin of the pelvis with the inner margin of the shadow of the lowest 
calix. This pelvi-calicine angle is, in the normal state. a widely open angle 
with a rounded apex. 

Variation in these characters are seen in the dilated kidney, and will be 
referred to later. 
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Class B.—CASES WHERE DILATATION OF THE KIDNEY IS DIAGNOSED BY 
MEANS OF PYELOGRAPHY ; ILLUSTRATING ALSO THE VARIETIES AND DEGREES 
OF HYDRONEPHROSIS. 


There are two chief types of dilatation of the kidney. In one, the kidney 
is hollowed out into a number of rounded cavities while the pelvis remains 
small or is contracted (Case 5, Fig. 81). In the second, the stress of the disten- 
tion falls upon the renal pelvis, which is ballooned, while the kidney, although 
hollowed by dilatation of the calices, is not so extensively destroyed, retains 
its normal shape, and is little increased in size, adhering like a cap to the 
greatly distended pelvis (Case 6, Fig. 82). These I have designated as 
“‘ hydronephrosis of the renal type ” and “ hydronephrosis of the pelvic type ” 
respectively. There are many intermediate grades. I have most frequently 
found the renal type of hydronephrosis when the obstruction was due to a stone 
wedged in the pelvis of the kidney or an obstruction low down in the ureter 
or in the lower urinary tract, and the pelvic type of hydronephrosis where the 
obstruction lies at the pelvic outlet and is due to valves, kinks or bands, or to 
aberrant renal vessels. These 
types are easily distinguished 
by pyelography. The earliest 
appearance of dilatation is 
usually clubbing of the calices. 
Instead of the cupped extremity 
seen in the normal calix, the 
end is rounded and the whole 
calix expanded and club-like. 
The outline of the kidney should 
be clearly shown on the plate, 
and the _ distended  calices 
approach the limits of the 
— = kidney shadow (Case 4, Fig. 

Fic. 78.—Calculus impacted in right ureter. Opaque 79). The expanding calices 

nr Sreaeen by Saas. approach each other until only 

a thin partition of atrophied 

kidney tissue separates them. This condition constitutes the renal type of 
hydronephrosis (Case 5, Fig. 81). 

Dilatation of the renal pelvis is, I think, sometimes diagnosed by this 
method when it is not actually present. The shape of the normal pelvis has 
already been noted. In the funnel-shaped pelvis a full distention may produce 
a somewhat rounded shape (Case 13, Fig. 92), although the pelvis at operation 
is found to be quite normal in appearance and, so far as can be ascertained, 
is not expanded. 

When the pelvis is dilated from obstruction, it forms an oval or rounded 
shadow of considerable size and unmistakable appearance (Cases 6 and 8). 
Dilated calices may be seen on the radiographic plate opening off the pelvis 
(Case 9). 

The use of an opaque catheter greatly enhances the value of these 
radiograms. With this it will be found that the point of the catheter, 
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instead of entering the upper calix of the dilated kidney, impinges upon 
the upper part or “ roof” of the pelvis and pushes it up like a tent-pole. 

The pelvi-calicine angle already described, between the lowest calix and 
‘the neck of the pelvis and ureter, is seen to be diminished, so that the calix 
approaches the ureter and the angle becomes more and more acute (Cases 4 and 
5, Figs. 78, 79). : 


1. Calculus Hydronephrosis. 


Case 4,—Calculus impacted in the ureter. Is dilatation of the kidney com- 
mencing ? Early dilatation of the calices demonstrated by pyelography. 


F. W., an engineer’s fitter, age 43, suffered from slight pain in the right loin and 
across the base of the sacrum, and from difficult micturition for six or seven years. 
The difficulty in micturition was intermittent. It was worse when the pain was 
present and better when it was relieved. 

The pain came on in attacks with intervals varying from fourteen days to twelve 
months. It radiated along the line of the right ureter into the right testicle, and down 
the right thigh, and might last for a week at a time. Occasionally there was pain in 
the left loin. There was no 
hematuria, but the urine con- 
tained pus. He passed water 
every three or four hours during 
the day, and occasionally once 
at night. The kidneys were 
not palpable or tender. 

The x rays showed an oval 
calculus of moderate size in the 
right ureter at the level of the 
brim of the pelvis. An opaque 
catheter was passed up the right 
ureter (Fig. 78). There was a 
hitch at the level of the pelvic 
brim, and the catheter passed 
on into the renal pelvis. Col- 
largol was introduced, and 
practically no sensation was felt 
in the kidney by the patient. 

In the skiagram the ureter 
is seen to pass outwards from Fic. 79.—Early hydronephrosis due to stone in ureter. 
the level of the fifth lumbar Note marked clubbing and elongation of calices ; pelvis 
vertebra to join the neck of the = ""™*! 
pelvis, which lies vertically just 
outside the tips of the transverse processes of the second and third lumbar vertebre. 

The pelvis is vertically placed, and is of the funnel-shaped variety, becoming 
gradually larger as it passes upwards. 

The pelvis does not appear to be dilated, and is not in any way distorted. It 
gives off four large branches, the upper of which passes upwards and outwards, the 
next two directly outwards, and the lowest directly downwards. These branches are 
long, and gradually expand into a rounded or clubbed extremity, which reaches to the 
surface of the shadow of the kidney. They are separated by broad wedges of renal 
substance. The lowest expanded branch, which passes vertically downwards, lies 
close to the neck of the pelvis, and is only separated from it by a narrow space, so that 
the two shadows meet at an acute angle. The kidney shadow is slightly increased in 
breadth (Fig. 79). ; 

In a radiogram of the pelvis a broad band of collargol shadow was seen lying trans- 
versely across the pelvis, and represented a quantity of collargol which had escaped 
from the kidney alongside the ureteric catheter. I removed the ureteric calculus by 
the extraperitoneal route, and the patient made an uninterrupted recovery. 
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Case 5.—A calculus has been removed from one ureter. The second kidney is 
Has the first kidney returned to its normal 


found to be a large hydronephrosis. 


-_—" 





Oe 


Fic. 80.—A. Calculus in pelvic segment of ureter. 
Opaque bougie passed up ureter alongside it. 






state ? Pyelography showed 
advanced hydronephrosis of 
the first kidney and contra- 
indicated nephrectomy of 
the second kidney. Oper- 
ation on the second kidney : 
removalof stones and nephro- 
ureterostomy. 


A. W., age 33, came 
under my observation at the 
Hampstead General Hospital 
in July, 1910, complaining of 
pain in the left side of the 
abdomen. He had suffered 
from pain in the left loin 
after exercise since he was 
four years old. At the age 
of twenty he lost this pain, 
but had pain along ythe 
urethra, and at the age of 
twenty-six the loin pain re- 
turned, and has continued 
since. He had been treated 
for dyspepsia before he came 
under my care. 

Neither kidney was pal- 


pable. A radiogram showed a large calculus in the pelvic segment of the left ureter 
(Fig. 80). This was removed in July, 1910, and the ureter was found dilated. No 


obstruction to the passage 
of bougies along the ureter 
remained after removal of 
the stone. In Nov., 1910, 
he suffered from continuous 
hematuria for some weeks 
from the right kidney, but 
this kidney could not be felt 
on palpation of the abdo- 
men. In February, 1911, I 
examined the kidneys with 
a view to operation upon 
the right. I wished _ par- 
ticularly to ascertain if the 
dilatation which I knew 
must have existed in the 
left kidney still remained. 

The left ureter was 
catheterized, and 40 c.c. of 
collargol solution (10 per 
cent) injected. There was 
no pain. 

A radiogram showed a 
dense collargol shadow on 
the left side, which had the 
outline and appearance of 
a dilated kidney (Fig. 81). 





Fig. 81.—A. Hydronephrosis, jleft kidney, renal type: note 
fine partitions (clear lines) between pockets. 
Large hydronephrosis, right kidney. 8B. Upper limit of 


kidney ; 


Cc. Stone at lower pole of kidney ; D. Stone at renal 


pelvis; E. Edge of psoas muscle. 


The rounded pockets of the hydronephrotic kidney were represented as dark rounded 


collargol shadows, and these were separated by fine clear lines representing the fibrous 
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septa. On the right side the upper part of the kidney shadow lay behind the eleventh 
rib, while a stone shadow in the lower part of the kidney lay below the crest of the 
ilium, and another, evidently the plugging calculus, lay at the edge of the psoas, at 
the level of the third lumbar vertebra. There was evidence here of a very: large 
hydronephrosis on the right side and a smaller one on the left, yet neither could be 
felt on palpation of the abdomen. 

On July 15, 1911, I exposed the right kidney, and found a thin hydronephrotic 
sac of large dimensions adherent to the diaphragm above, and extending into the iliac 
fossa. The ureter was normal in size. The calculi were removed, and the obstruction 
was found to lie at the junction of ureter and pelvis, but so buried in fat and fibrous 
tissue as to be inaccessible. I therefore brought the ureter up to the lower end of the 
kidney and formed a short circuit between the cavity at the lower pole of the kidney 
and the lumen of the ureter by lateral anastomosis. The patient is well and at work 
at the present time (June, 1914). 


2. Hydronephrosis due to Movable Kidney. 


Case 6.—Examination of a dilated movable kidney with an open, actively con- 
tracting ureter. 

E. A., a servant maid, age 20, had suffered from pain in the back and right side 
for two years. She experienced the sensation of a lump in the side, and there was an 
occasional attack of lumbar pain, 
more severe on lying on her back. 
There was no history of Dietl’s crisis 
or of variations in the quantity of 
urine. The right kidney was freely 
movable and could be displaced into 
the right iliac fossa. It was not 
enlarged or tender. Nephropexy was 
performed in February, 1912. The 
fascia of Zuckerkandl was thickened, 
the perirenal fat entirely wanting. 
Tough, fibrous bands passed between 
the thickened fibrous capsule and 
the fascia. The kidney lay in the 
iliac fossa with its upper pole below 
the level of the iliac crest. The 
kidney pelvis was large and flabby, 
and the kidney sinus admitted three 
fingers. Nephropexy was performed 
by partial decapsulation and catgut 
suture. The kidney was examined 
by pyelography three weeks after the 
operation. Collargol entered the pel- Fic. 82.—-Hydronephrosis, pelvic type. Note 
vis easily and there was no pain. dilated pelvis, and on right of this dilated kidney ; 
The pyelogram (Fig. 82) shows a catheter raising up roof of pelvis ; waves: of collargol 

: . passing down ureter. 

greatly distended renal pelvis and ’ 

the outline of a dilated kidney. The 

pelvis is roughly quadrilateral in shape, the upper and inner angle being formed by 
the catheter pushing up this part of the pelvis. The renal portion of the shadow is a 
long oval shape, with an undulating outline from the shallow pockets in the kidney 
being filled with collargol solution. From the lower and‘ inner corner of the renal 
pelvis the ureter is seen to pass downwards as a dark line, varying in thickness, as far 
as the level of the middle of the sacro-iliac synchondrosis. There are two narrow 
and two broad segments. The first narrow segment is at the uretero-pelvic junction 
at the level of the intervertebral disc between the third and fourth lumbar vertebr, 
then there is a short, thickened segment extending to the lower border of the trans- 
verse process of the fourth lumbar vertebra, then a narrow segment from this level 
to the upper border of the transverse process of the fifth lumbar vertebra, and. from 
this to the lower limit of the plate the opaque line is much thicker. 
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In the narrow segments only the opaque catheter is seen, while in the thick 
segments are collections of collargol. 

The phenomenon of ureteral contraction is here graphically demonstrated. The 
lower narrow segment between the two broad bands is the full length of a wave of 
ureteral contraction passing down the ureter. In this narrow portion an opaque 
segment of catheter, 1 cm. in length, is lying, and by using this it is found that the 
length of the contraction wave is 2 cm. 


Case '7.—Nephropexy has been performed at a previous date. There is renal 
pain on movement, and the kidney can be felt to swing laterally. Pyelography 
demonstrates kinking at the ureteropelvic junction. 

A woman, age 48, came under my observation at the Hampstead General Hospital. 
She complained of pain in the right side. The pain varied in severity, and was relieved 
by lying down. There was increased frequency of micturition—every hour during 
the day and three or four times during the night. Nephropexy had been performed 
at another hospital eight years previously. On palpation, the right kidney was 
readily felt in the right loin, and the lower pole reached below the level of the umbilicus. 
I noted, ‘* the kidney appears large, especially the upper part, which is more bulky 
than the lower part.”” The kidney moved with respiration, but had a comparatively 
limited excursion, and the lower pole appeared to swing towards the middle line, so 
that it lay transversely. The bladder and ureters were healthy. The capacity of 
the right renal pelvis was 27 c.c. Collargol solution (10 per cent) was injected and a 

é radiogram taken. This (Fig. 
83) shows the ureter passing 
up in front of the transverse 
processes of the lumbar 
vertebrz, and opposite the 
body of the third lumbar 
vertebra it takes a sharp 
curve outwards as it expands 
into the pelvis of the kidney. 
The upper calix of the pelvis 
is very distinctly dilated. 

I explored the right 
kidney on March 15, 1911, 
and found an elongated kid- 
ney which was fixed by a 
band of fibrous tissue, of the 
size of a shilling, to the 
tissues on the inner surface 
of the twelfth rib. This 
band allowed some amount 
of vertical movement, but 
the chief movement con- 
- sisted in the lower pole of 

_ lal st the kidney swinging towards 

Fic. 83.—Movable kidney. AB. Opaque catheter in ureter ; the middle line. There was 
c. Kink at uretero-pelvic junction; D. Dilated calix. hollowing of the kidney, 
which was most pronounced 

at the upper part. There was no narrowing of the ureter or uteropelvic junction. 
I looked upon the swinging movement as the cause of the angulation of the uretero- 
pelvic junction and dilatation of the upper calix. The kidney was freed, the capsule 
stripped from its anterior and posterior surfaces, and the organ slung vertically by 
three catgut stitches, placed at intervals of an inch, both ends of the highest being 
passed through the intercostal muscles between the eleventh and twelfth ribs, and tied. 





In this case pyelography showed that the upper calices were dilated, and 
confirmed the view that this was due to the abnormal position and the move- 
ment of the kidney. 
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3. Hydronephosis due to Abnormal Renal vessels. 


Case 8.—Attacks of colic for three years. Previous examination negative. Pyelo- 
graphy shows dilated renal pelvis. Aberrant renal vessel on operation. 

F. H., a dental mechanic, age 21, had complained of attacks of pain in the left 
loin during the last three years. Two years ago he was admitted to St. Peter’s Hospital 
on account of renal colic, but 
the examination by x rays was 
negative and the kidney was 
not palpable. Since that time 
he has had attacks of renal 
colic on an average once a 
fortnight. The pain com- 
mences as a dull ache in the 
left posterior renal region and 
steadily increases, reaching its 
maximum in two hours, and 
then it radiates down the left 
side of the abdomen almost to 
the groin. Sickness and vomit- 
ing accompany the attacks. 
There has never been hema- 
turia, and there has been no 
sudden increase in the quan- 
tity of urine after the attacks. 
The kidney had on one occa- 
sion been found enlarged and 
tender. There was no stone Fic. 84.—Hydronephrosis of pelvic type, due to pressure of 
shadow with the xrays. When SELEENON SE em 
I examined him, both kidneys 
were palpable, but neither was tender or enlarged. On cystoscopy the left ureteric 
orifice was larger. The efflux from both was clear. A catheter passed up the left 
ureter without meeting any obstruction. 

After injecting 28 c.c. collargol there was some pain. 

A radiogram (Fig. 84) shows a large oval 
collargol shadow opposite the bodies of the second 
and third lumbar vertebre. The long axis of the 
oval runs parallel to the edge of the psoas muscle, 
and a rounded projection overlaps the edge of this 
muscle at the level of the intervertebral disc 
between the second and third lumbar vertebrz. 
No calices are visible. The shadow extends out- 
wards almost to the twelfth rib. The ureter con- 
tained no collargol. A diagnosis of hydronephrosis 
due to obstruction at the uretero-pelvic junction 
was made. 

On opening the abdomen I found a large 
lobulated kidney and a greatly distended renal 

F ne Agee pelvis. A band containing a large artery and 

1G. 85.—Operation view of same j : ; 

case, showing dilated pelvis, normal Vein passed across the ureter immediately below 
ureter (on aneurysm needle), and the distended pelvis, and entered the hilum at 
aberrant renal vessels. its lowest part. Below this band the ureter was 
normal in size. Above the band, a little more than 

an inch of ureter was dilated and bound down to the surface of the dilated pelvis. 
The pressure of the band upon the, ureter was clearly made out. On raising the vas- 
cular band on an aneurysm needle (Fig. 85) the ureter still remained adherent to the 
surface of the pelvis, and the contents of the pelvis could not be made to pass into 
the ureter. The pelvis was opened on its anterior surface and the interior inspected. 
The opening of the ureter into the pelvis readily admitted a probe, and there was no 
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valve or stenosis here. The probe passed down for about three-quarters of an inch 
and was then arrested. The aberrant vessels were now tied and cut across, but the 
probe did not pass. The ureter was dissected off the surface of the pelvis and at 
once the probe passed on, so that the actual obstruction was due to the adhesions. 

No blanching of the kidney followed ligature of the abnormal vessels. The 
wound in the pelvis was closed with catgut, and the kidney fixed to the posterior 
abdominal wall with catgut sutures. Convalescence was uninterrupted. 





Fic. 86.—Pyelography in hydronephrosis due to aberrant renal vessels. Diagnosis previous to 
operation. Untouched plate. (For details, compare Fic. 87.) 


Case 9.—Recurrent attacks of abdominal pain. Negative exploration of kidney 
six years previously. Kidney not felt enlarged. Pyelography showed dilated pelvis 
and calices, with point of obstruction ? in. below the upper end of ureter. Dia- 
gnosis: aberrant renal vessels causing hydronephrosis. Operation confirms diagnosis. 


H. B., a man, age 33, complained of recurrent attacks of pain in the left side of 
the abdomen. The attacks commenced in September, 1905, without apparent cause, 
and recurred several times during the following year, gradually increasing in severity. 
In January, 1907, the left kidney was explored in a general hospital, and the patient 
states that the organ was needled and then opened. No disease was found, but the 
kidney was slightly dilated. 

Since that time he has had attacks of pain every two months, and recently every 
three or four weeks. The recent attacks have been more severe and more prolonged, 
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the last few having lasted twenty-four hours. The pain is confined to the 
kidney area, and is relieved by heat and pressure... The urine becomes scanty before 
and during an attack; as the pain subsides the urine increases, and he passes a 
large quantity when the attack is over. There has been a feeling of fullness in the 
left side, and the kidney is very tender during an attack, and it has once been felt 
enlarged during an attack. On examination between attacks, the kidney was not 
enlarged or tender, and the urine was normal. 
Cystoscopy showed a normal bladder and ureteric orifices. 





Fic. 87.—Pyelography in hydronephrosis due to aberrant renal vessels. Plate marked to 
show position of obstruction. 


A ureteric catheter passed up the left ureter for ten and a half inches was then 
arrested. The collargol solution (20 per cent) flowed fairly quickly until 20 c.c. had 
passed, when it slowed, and the introduction was then stopped. No pain at all was 
felt in the kidney during the examination or at any time after it. On examination of 
the radiogram the following was found (Figs. 86, 87) : 

In the left renal area, opposite the body of the third lumbar vertebra and the 
intravertebral disc above it, is a dense black, round shadow cast by the collargol- 
filled, distended renal pelvis. Surrounding the upper, outer, and lower part of the 
circumference of this are the shadows of five partly-dilated calices. |The outline of 
the kidney is moderately but not greatly enlarged, and the distended calices reach 
almost to the surface of the kidney. The opaque catheter is seen in the ureter. At 
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the level of the fifth lumbar vertebra it lies close to the vertebral body ; from this it 
passes upwards and outwards, crossing the tip of the transverse process of the fourth 
lumbar vertebra, and being deflected outward towards the centre of the pelvic shadow, 
but stopping short half an inch below the edge of that shadow. From the part of the 
shadow that is nearest the third lumbar vertebra a tail-like shadow issues about 
twice the thickness of that thrown by the opaque catheter, and curves downwards 
and outwards for half an inch. If the opaque catheter shadow is carried upwards by 
a dotted line it will be found to meet the tip of this curved tail at an angle of about 45°. 

We inferred that there was a hydronephrosis of mixed pelvic and renal type, and 
that the point of obstruction was situated in the ureter half an inch below its 
upper end, and that the obstruction was due to an aberrant renal artery. The 
diagnosis of an aberrant renal vessel was made for the following reasons. The 
position of the obstruction was situated about half an inch below the uretero- 
pelvic junction. The causes of hydronephrosis such as movable kidney and 
calculus are readily excluded, and only the class of cases which includes valves and 
stenosis of the uretero-pelvic junction, bands of adhesions obstructing the ureter, 
and aberrant renal vessels, remains. 

The position of the obstruction here is well below that of valves or stenosis. 
Bands of adhesions are the most frequent cause of obstruction in this class, but these 
always lie flat on the surface of the distended sac. Here the point of obstruction shown 
in the figure is quite free from the shadow of the distended pelvis. The only cause of 
obstruction that takes effect in this position at the level of the lower pole of the kidney 
is a band containing aberrant renal vessels. 

On exposing the kidney by a curved lumbar incision the organ was found 
adherent to the posterior abdominal wall, and there was a mixed pelvic and renal 
type of hydronephrosis of moderate size. A tense band, containing a large vein and 
artery, passed from the great vessels to the anterior surface of the lower pole of the 
kidney. The first half inch of the ureter was distended and curved almost into an 
S shape, and fixed in position by the aberrant vessels. Below the band the ureter 
was normal in size. 

A double ligature was placed on the aberrant vessels and the band cut across. 
The lower pole of the kidney became blanched, and then turned a purple black colour. 

After section of the band the ureter could be straightened, and the fluid of the 
distended pelvis made to pass down it. The fatty tissue was dissected up on the 
front and back of the lower part of the pelvis, and a curved incision made in the lower 
part of the anterior wall of the pelvis through which the ureteric orifice was examined. 
The fluid in the pelvis was black with collargol remaining from the examination four 
days previously, but the mucous membrane was healthy and glistening. A large probe 
passed easily down the ureter. It was decided to enlarge the lumen of the upper end 
of the ureter and the incision was carried down into the latter. The lower inch of 
this incision was united transversely, and the remaining part of the wound was 
closed vertically. The wound was covered with fatty tissue. 

No drain was placed in the kidney; the urine escaped through a drain which 
extended down to the kidney ; and convalescence was rapid and uneventful. 





II.—Pyelography in the Diagnosis of Renal Growths.—<According to 
Braasch, pyelography is an important aid in the diagnosis of renal growths. 
This observer states that in over 75 per cent of the kidneys operated on for 
malignant renal tumour at the Mayo Clinic, Rochester, the pelvis was found 
involved in a varying degree. Pyelography will demonstrate an abnormality 
in the pelvic outline in such cases. The variation from the normal must be 
considerable before conclusions can be drawn. ‘“‘ In twenty-two cases with 
operation in which pyelography was employed, recognizable deformity was 
demonstrated in seventeen.” The following changes were found :— 

1. Retraction of one or more calices well into the cortex, giving a bizarre 
‘* spider-leg”’ appearance. 
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2. Partial obliteration of the pelvic lumen by invading renal tissue with 
remaining thin streaks. 

3. Irregular pelvic dilatation following tumour necrosis or secondary 
infection. 

4. Retraction and consequent dilatation of the upper ureter by the sur- 
rounding tumour. 

5. Abnormal position of the renal pelvis, so that its outline is found lying 
either extremely median or lateral. 

Braasch regards the method as particularly valuable in identifying renal 
tumours which are unaccompanied by urinary symptoms and in which 
urinalysis is found negative. 

Kidd holds that the method is useful in cases of unilateral renal hematuria 
unaccompanied by other symptoms. ‘“ A renal tumour of any size can hardly 
exist without causing some alteration in the shape of the renal pelvis. A case of 
unilateral hematuria should therefore not be diagnosed as due to neoplasm 
unless a pyelo-radiogram has been taken, and some change in the shape of the 
renal pelvis noted.” 

In the section devoted to the diagnosis of abdominal tumours, I have 
described five cases in which the diagnosis was assisted by pyelography. 

In these cases there was a tumour in the renal region without urinary 
symptoms. In most of them the difficulty in diagnosis was not in differentiating 
the tumour from a renal growth but from some inflammatory condition or from 
hydronephrosis. The number of cases where renal growth is present without 
urinary symptoms is very small. In such cases pyelography would undoubtedly 
be of service; partly, no doubt, from the demonstration of distortion of the 
pelvis, but much more from the identification of the abdominal tumour as being 
renal in origin; or, as in my cases quoted under abdominal tumours, by the 
demonstration of a normal pelvis situated at some distance from the tumour, 
which excludes a renal growth. 

The discovery of a peculiar distorted shadow of the renal pelvis cannot 
be accepted, without other evidence, as proof of the presence of a renal growth. 
Bizarre appearances of the pelvic shadow are produced by the partial escape 
of collargol from the renal pelvis, so that a partly filled pelvis is photographed. 
Further, one cannot but feel that the demonstration of a normal pelvis and 
calices is slender evidence on which to exclude the presence of a small 
subeapsular growth. 

When a tumour and hematuria appear together, as in the majority of 
cases, the employment of pyelography appears to be a_ needless infliction 
on the patient. 

In the cases of unilateral renal hematuria without tumour, or other signs, 
I have no hesitation in recommending the patient to have the kidney explored 
for growth; and I would not be deterred from operating whether the renal 
pelvis was normal or abnozmal as shown by pyelography. 


III.—The Localization of supposed Stone Shadow in the Kidney Area.— 
There are two groups of cases. In the first, a shadow which falls within 
the area of the renal shadow may be proved to be extrarenal ; in the second, 
the position of a shadow thrown by a kidney stone can be accurately localized. 
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The diagnosis in the first group depends upon the fact that calculi lie either 
in the pelvis of the kidney or in one of the calices. If it can be demonstrated 
that the supposed stone shadow lies at a distance from the pelvis or the calices, 
the shadow can be considered extrarenal. 

The following is an example :— 


Case 10.—Gall-stone diagnosed from renal calculus. 

H.S., a man, age 41, com- 
plained of frequent micturition, 
urgency, and aching pain in the 
right side of the abdomen, of 
three years’ duration. There 
had never been acute pain, and 
he gave no history of hematuria 
or jaundice. There was tender- 
ness in the upper part of the 
right side of the abdomen. 
The kidneys were not felt, and 
there was nothing abnormal in 
the bladder, urethra, or genital 
system. 

On cystoscopy, the bladder 
was healthy and the ureteric 
orifices normal. 

Radiography showed a 
é round calculus shadow below 

Fic. 88.—Shadow in renal area due to gall-stone. the twelfth rib near the outer : 
margin of the renal shadow j 
(Fig. 88). Pyelography demonstrated a normal renal pelvis and calices, separated 
by a considerable interval from the stone shadow (Fig. 89). 

A diagnosis of gall-stone was made, and the gall-stone was removed from the 
cystic duct. 

The object of pyelography in the second group of cases is to localize 
accurately a stone shadow in the 3 
kidney. 

It is of undoubted advantage 
in operating upon a case of a 
small calculus in the kidney to 
know exactly where to look for it. 
These operations are sometimes, 
from the build of the patient, the 
rigidity and shortness of the renal 
pedicle, from the kidney being of 
a large fleshy type, or from other 
reasons, very difficult, and an 
exact knowledge of the position 
of the stone will shorten the opera- 
tion and render it easier. 

Without the use of pyelo- Fic. 89.—Shadow of gall-stone and renal pelvis 

. . H wit? ar . 
graphy a fairly accurate localiza- Sain Seas Senna. 
tion is possible in a good radio- 
graphic plate. The kidney shadow is evident, and the position of the renal 
pelvis can be inferred. It can be quite definitely stated whether a stone is 
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in the pelvis, or in an upper, a middle, or a lower calix. There is, moreover, 
a fallacy in regard to the localization of these shadows. A small, movable 
calculus has free entrance and exit to the calices. It may at one time be in 
the renal pelvis, at another in an upper, and at another in a lower, calix. 
I have operated on a case where the stone shadow was distinctly shown in a 
calix of the lower pole, and after prolonged search, I have found the calculus in 
the highest calix. It has also been my misfortune to feel a small calculus in the 
pelvis slip from this easily-approached position into a calix, and require a 
prolonged search before it was found and removed. Such facts reduce the 
value of accurate localization of small renal calculi by means of pyelography ; 
and here the method appears to me to be a refinement of diagnosis which is 
rarely necessary in practical work. Some years ago Dr. Ironside Bruce 
suggested to me the possibility of staining calculi which were transparent to 
the # rays with collargol, as a means of demonstrating their presence in cases 
where symptoms pointed to a stone but the zw rays failed to show a shadow. 
We were, however, unsuccessful in the attempt. 


IV.—Pyelography in the Diagnosis of Abdominal Tumours.—The 
view is apparently held that in obscure cases of tumours an abdominal 
exploration is inevitable, and that it is therefore unnecessary to use a com- 
plicated and difficult method when the diagnosis can be made at the time 
of the operation. With this view I am not in sympathy. In the first place, 
there are cases of abdominal tumours where an exploration is not followed by 
a curative operation. If a correct diagnosis could be made in such cases 
before operation the exploration would be avoided. Secondly, the incision 
which is adapted for an abdominal exploration is not the best suited for dealing 
with a tumour of renal origin; a second incision must be made, with further 
injury to the muscles and nerves of the abdominal wall, or the renal disease 
must be treated under the disadvantage of an imperfect exposure. 

Abdominal tumours may be divided for the purposes of diagnosis into two 
classes. First, those in which some local character, such as a sharp, notched 
margin, or some localizing symptom, such as hematuria, meleena, leucocytosis, 
or jaundice, gives the clue to the organ which is affected or to the nature of 
the tumour; second, those in which there is nothing sufficiently charac- 
teristic in the tumour itself, and no localizing symptom which will lead to a 
diagnosis. It is in the latter class of cases that pyelography is of service. 
In these it is of the highest value to demonstrate the position of the renal 
pelvis and ecalices, and their relation to the abdominal tumour. The enlarge- 
ments of the kidney in which difficulty is likely to arise are cases of hydro- 
nephrosis, movable kidney, closed renal tuberculosis, and certain congenital 
deformities. 

In order to demonstrate the position of the tumour on the a-ray plate, and 
compare it accurately with the renal pelvis, I have in my most recent cases 
used an opaque paint applied to the surface of the abdomen. By this means 
the relation of an abdominal tumour to the kidney can be very accurately 
ascertained. 

The following is a series of cases of abdominal tumours in which pyelo- 
graphy proved of great assistance in diagnosis. One of these was a child of 
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three years, the youngest patient on whom, so far as I know, pyelography has 
been performed. 


Case 11.—A renal abdominal tumour has been diagnosed as hydronephrosis. 
Pyelography shows the renal pelvis normal in outline and situated high above the 
tumour. Operation reveals a large mass of hydatid cysts projecting from the under 
surface of the liver. 

L. C., a nursemaid, age 27, complained of attacks of acute pain in the right loin. 
Three and a half years ago she had an operation for appendicitis. Four months ago 
she had a series of attacks of violent pain in the right side of the abdomen, situated in 
the region of the right kidney, and radiating transversely round the abdomen to the 
middle line, but not downward. The pain commenced suddenly, and was very severe, 
and vomiting usually accompanied an attack. There were about twelve attacks in 
the first week, each lasting from thirty to forty minutes. 

For three and a half months there had been no recurrence of the pain. An 
abdominal swelling was noticed when the pain commenced. She was examined, after 
an attack, by a surgeon of recognized experience in urinary surgery, who diagnosed 
a hydronephrosis. Since that time the swelling had remained unchanged. 

When I examined her in Nov.., 
1912, there was a reniform swell- 
ing on the right side of the abdo- 
men, with the long axis placed 
obliquely from above down and 
inward. 

The mass was rounded and 
prominent, and there was a 
rounded upper pole, two finger 
breadths below the costal margin. 
On the rounded outer border there 
was a nodule the size of a walnut. 
The inner border was depressed 
like the hilum of the kidney. 
The surface of the mass was 
smooth and the consistence uni- 
formly hard. The mass moved 
in a vertical direction with respira- 
tion, and was freely movable on 

Fic. 90.—Case of hydatid cyst forming reniform palpation, passing downward to 
abdominal tumour. Pyelography shows normal renal an inch below the level of the 
pelvis high above the tumour. umbilicus, and inward for two 

inches across the middle line. 

The urine contained no abnormal elements. Cystoscopy showed a healthy 
bladder and normal ureteric orifices. 

Pyelography (Fig. 90) showed the renal pelvis and calices normal in size and 
contour, and situated at the level of the twelfth dorsal and first lumbar vertebra, 
high above the position of the tumour. 

On Dec. 6, 1912, I opened the abdomen and found a long, firm, yellow, kidney- 
shaped mass, adherent to the lower border of the liver. This was found to be a hydatid 
cyst, and was removed. 

The liver contained numerous large cavities filled with cysts, and these were 
emptied and drained. 

Recovery was uninterrupted. 





Case 12.—An abdominal tumour is present in the right loin. Pyelography shows 
the renal pelvis and calices normal and situated high above the tumcur. At opera- 
tion the tumour is found to be the right lobe of the liver, and the gall-bladder full 
of gall-stones. 

A. S., age 42, had suffered from attacks of pain in the right side of the abdomen 
and right iliac fossa for one year. The pain was severe, lasting for a few hours to a 
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day, and was accompanied by sickness and constipation. There was hematuria, 
lasting a week, with the first attack. At the commencement of the same attack the 
patient was said to have been jaundiced for two or three days, but this has not been 
noticed since. 

There was a tumour in the 
right side of the abdomen, extend- 
ing from the costal margin to the 
iliac crest and inward to the 
middle line. The tumour was 
rounded on the surface, and there 
was no sharp edge. It did not 
pass back into the costomuscular 
angle. The urine showed evi- 
dence of chronic _ interstitial 
nephritis, and there was a high 
blood-pressure and changes in 
the heart and arteries. 

Pyelography was performed, 
there being a remarkable absence 
of pain when the renal pelvis 
was distended with fluid. The 
renal pelvis and calices were nor- 
mal (Fig. 91), and the kidney was 
situated high up under the ribs, 
well above the prominent part of _ Fre. 91.—Gall-bladder distorted with gall-stones, 
the tumour.” simulating renal tumour. Pyelography shows renal 

pelvis normal and- high above tumour. 

The abdomen was opened, 
and the tumour found to consist 
of the right lobe of the liver, which was dragged downward and inward, and its 
margin concealed by masses of adhesions, and the gall-bladder, which was packed 
with gall-stones and extensively adherent. The gall-stones were removed and the 
adhesions freed. 

Recovery was interrupted by 
an attack of hematuria from an ex- 
acerbation of the chronic nephritis. 





Case 18.—A tumour in the left 
loin is suspected to be renal. Pyelo- 
graphy demonstrates the pelvis and 
calices normal and situated above 
the mass. At operation this is found 
to be a mixed-celled sarcoma of the 
perirenal tissue. 


M. T., age 59, gave a history of 
** cystitis’ three months previously, 
followed by a dull aching pain and 
tenderness in the left loin. She 
then felt a lump in the left side 
which was heavy and tender. 
Examination of the abdomen 
showed a tumour in the left loin at 
Fria. 92.—Abdominal tumour due to perirenal sarcoma. the level of the iliac crest. This 
Pyelography shows relation of kidney. had a rounded lower border, and 
passed upwards beneath the ribs. 
On performing pyelography, the renal pelvis held 18 c.c., and the collargol solution 
flowed easily. There was no trace of discomfort, and the introduction was stopped 
because the flow had ceased. Radiography showed a normal renal pelvis and calices, 
and the outline of the kidney was not enlarged. At the lower end of the renal shadow 
there was a dark wedge-shaped shadow (Fig. 92). On exposing the kidney, the lower 
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pole was found embedded in a hard, apparently fibrolipomatous mass, which extended 
downward into the iliac fossa and inward beneath the descending colon. 
The colon was firmly adherent to the mass, and was dissected off with difficulty. 
It was impossible to separate the mass from the lower pole of the kidney, which 
was invaded by it, and nephrectomy was performed. The tumour was found to be a 
mixed-celled sarcoma, with large areas of degeneration. 


Case 14.—Abdominal tumour without localizing symptoms, supposed to be horse- 
shoe kidney or tuberculous glands. Pyelography shows both kidneys high above the 
tumour. 

G. S., housemaid, age 20, with a strong tuberculous family history, complained of 
indefinite pain in the abdomen and left side since October, 1913. There was some 
increased frequency of micturition. There had been no hematuria. On examination 
of the abdomen in March, 1914, a flat firm tumour could be detected lying across the 
vertebral column, at the level of the umbilicus. The tumour was not tender, was 
resonant on percussion, could be moved very slightly on palpation, but showed no 
movement on respiration. 

The kidneys could not be felt in the loins. 





Fic. $3.—Abdominal tumour due to tuberculous glands. Supposed horseshoe kidney. 
Double pyelography shows normal kidneys high above tumour. 


Cystoscopy revealed numerous varicose veins of large size at the apex of the 
bladder and in the posterior wall. There was some congestion around the ureteric 
orifices. The diagnosis was undecided between a horseshoe kidney and a mass of 
tuberculous glands. 

Double pyelography was carried out. The outline of the kidneys was normal in 
size, and the pelvis and calices normal (Fig. 93). 

The kidneys were situated in the normal position high above the tumour. The 
diagnosis of a mass of tuberculous glands was made. Later, evidence of pulmonary 
tuberculosis developed. - 


Case 15.—-Supposed renal tumour in a child. 


J. P., a female child, age 3, was sent to me at the Hampstead General Hospital in 
Feb., 1914, as a case of renal tumour. She had suffered from wasting and loss of 
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appetite. For two and a half months there had been pain in the abdomen, chiefly on 
the right side. Recently there had been frequent attacks of vomiting, and for fourteen 
days diarrhoea. There was increased frequency of micturition. 

On the right side of the abdomen, extending from the costal margin to the level 
of the umbilicus, was a mass with a rounded lower pole and an irregular, fairly-defined 
inner border. The mass passed back to the costomuscular angle, and a sharp ridge 
could be detected posteriorly. The mass moved with respiration, and was freely 
movable in all directions. There was a resonant percussion note over it anteriorly 
and laterally. 

The urine contained no abnormal elements. 

The bladder was healthy. The right ureteric orifice was surrounded by a zone of 
congestion, the left ureteric orifice was normal. 

Under general anesthesia, an opaque catheter was passed into the right ureter. 
It passed for two inches and was then arrested. Collargol (10 per cent) was introduced 
from a reservoir, and passed in slowly, the flow of the collargol solution into the pelvis 
being watched by means of a fluorescent screen. 





Fic. 94.—Abdominal tumour in child of three years: tuberculous omentum simulating 
renal tumour. Pyelography shows kidney high above tumeur. 


The radiogram (Fig. 94) showed the renal pelvis and calices normal in capacity 
and shape, and situated high above the tumour mass. 

On April 4, 1914, the abdomen was opened by a vertical incision through the 
right rectus sheath, and a large mass of tuberculous material, partly fibrous and partly 
formed by matted omentum, and containing several small tuberculous abscesses, was 
found attached to the lower border of the liver. The incision was extended laterally 
and the mass removed. Recovery was uninterrupted. 


FAILURES AND DANGERS OF PYELOGRAPHY. 


Judging from published work, the method has not proved satisfactory 
in the hands of all observers. It would be surprising if it were otherwise, for 
pyelography is dependent upon a high degree of manipulative skill on the 
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part of the surgeon, and a corresponding proficiency on the part of the radio- 
grapher, a combination not always easily obtained. 

The most frequent cause of failure in my experience is due to the collargol 
solution escaping down the ureter alongside the catheter, and the pelvis being 
emptied before the radiogram is taken. This is due to delay between the 
time of filling the pelvis and taking the radiograms. The radiographer must be 
ready to expose the plate without delay whenever the pelvis is full of collargol, 
and further, there should be the least possible movement of the patient. 

The fact that the collargol solution can freely pass alongside the catheter 
into the bladder, while it has the disadvantage of causing some failures if the 
surgeon and radiographer are not sufficiently rapid in their manipulations, is 
an important guarantee that over-distention of the renal pelvis, and consequent 
forcing of the solution into the renal tubules, is unlikely to occur. On this 
account I invariably use a small size catheter (No. 5 F). 

In 1910, Roessle, and in 1911, Oehlicker, published cases where death had 
followed the use of pyelography, and sounded the first note of warning in 
regard to the dangers of this method. 

In Roessle’s case there was “ cauterization of the entire mucous membrane 
of the renal pelvis and destruction of the pyramids.” No further examples 
of this have been published, and it is practically certain that the collargol had 
nothing at all to do with this condition. 

Oehlicker’s case was a child, age 10, in which the renal pelvis was ruptured 
and the kidney and perirenal tissue injected with collargol solution. It was 
stated here that the fluid was “ injected under high pressure.” 

A second example of rupture of the kidney during the performance of 
pyelography is given by von Hofmann. This was performed in a girl, age 
15, with hydronephrosis of the left kidney, and the patient died four days 
later from peritonitis. The autopsy showed the hydronephrotic sac ruptured, 
and the collargol solution had entered the lesser sac and had passed through 
the foramen of Winslow into the general peritoneal cavity. The renal tubules 
and glomeruli were injected with collargol, which had caused necrosis. 

The following is the statement in regard to the examination :— 

‘** By means of an irrigator under very low pressure a 5 per cent collargol solution 
was introduced through a No. 4. ureter catheter until the collargol was seen to regur- 
gitate into the bladder alongside the catheter. The radiogram was then taken, and 
the ureteric catheter allowed to remain ten minutes in the ureter, and the collargol 


drained away in quantity. The patient felt no pain on the affected side during the 
entire examination. She complained only of spasmodic pain in the bladder.” 


A third condition, and one which has been recorded a number of times, 
is the entrance of the collargol solution into the renal tubules. In its most 
severe form this has produced a wedge-shaped infarct of collargol-filled tubules, 
with, in some cases, necrosis of tubules and interstitial tissue. In its less 
pronounced form there has been infiltration of the kidney substance with 
collargol ; in the majority of cases the collargol travelled along the tubules 
and might reach the glomeruli; in some cases the collargol was found in the 
interstitial tissue outside the tubules, but not in the lumen of the tubules. 
Tennant relates an example of a wedge-shaped infarct caused by collargol 
injection. This was a female, age 24, in whom two collargol examinations 
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were made—the first with a 15 per cent solution, which was unsatisfactory, 
and the second, five weeks later, with a 25 per cent solution. Into the right 
pelvis 12 c.c. were injected, and into the left, 10¢.c. Pain became excruciating, 
especially on the right side. A shadow was found in the substance of the right 
kidney about the middle and at the upper pole of the organ. Operation on the 
right kidney, two weeks later, discovered a large wedge-shaped area of kidney 
substance, two inches wide, infiltrated with collargol, and the capsule covering 
this was raised up with a layer of collargol. The wedge was excised: the 
tubules and glomeruli was found filled with collargol; the tubular epithelium 
was completely necrotic, and in some parts the tubules were broken down, the 
collargol diffused, and the interstitial tissue degenerated. Two similar cases 
were described by Mason, who also quotes one observed by Mallory. 

In a few cases there has been evidence that the collargo! had penetrated 
into some of the renal tubules. Zachrissen described a case where pyelography 
was followed by pain for four days, fever for fourteen days, and tenderness for 
some time. The radiograms showed streaks passing into the interior of the 
kidney from the renal pelvis. 

In Fig. 77, Case 3, the radiogram shows three streaks passing outwards 
from the middle of the pelvis into the substance of the kidney, due to infiltra- 
tion of the collargol into the tubules. There was some pain at the time of the 
examination, but none afterwards, and no ill effects followed. This was one 
of my early cases, and the only one which has shown any such appearance. 

A fourth condition that has been described is perirenal oedema. Kelly 
described two cases in which the perirenal tissues were oedematous and stained 
greenish-black, without any lesion of the pelvis. 

In one of my cases, a tortuous kinked ureter, I found some cedema around 
the kidney and extending down round the ureter. 


These cases, of which there are now a considerable number on record, 
point to very serious results having followed the use of pyelography in the 
hands of some obervers. It is impossible to pass judgement on the cases, for 
so many of the circumstances surrounding the examination must remain 
unknown. They raise, however, two very important points: (1) Does collargol 
solution cause damage to the kidney or renal pelvis? (2) Can invasion of the 
renal tubules by the collargol solution be prevented ? 


1. The Irritating Properties of Collargol. In some of the cases of 
invasion of the kidney tubules by collargol solution the renal epithelium has 
been stated to be injured or destroyed, while in others it is apparently unaffected. 
Judging from the descriptions, it appears as if a very extensive invasion of the 
tubules, such as is seen in the wedge-shaped infarcts, causes necrosis of the 
renal epithelium, while the invasion of a few tubules has little effect. The 
strength of solution may have something to do with this, for the most extensive 
destruction was in a case where a solution of 25 per cent penetrated the tubules. 

On the mucous membrane of the renal pelvis the collargol solution has 
little effect. I have frequently found collargol solution in a dilated pelvis ¢ 
week after the examination, and the mucous membrane was healthy and 
glistening in appearance ; and sections of the mucous membrane in cases of 
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nephrectomy after pyelography showed no change in the epithelium. Braasch 
states he has seen collargol in the renal pelvis several weeks after the pyelography 
without the pelvic mucous membrane suffering damage. 

Examination of the urine after pyelography showed, according to Kidd, 
a small trace of albumin, and microscopically a few leucocytes and red blood 
corpuscles, but never any casts. Ina short time these elements had disappeared 
and the urine was normal. In some cases no changes were discovered in the 
urine at any time after pyelography. 

At the present time collargol appears to be the least irritating of the 
solutions which give a heavy shadow with the z rays in small bulk and in 
moderate dilution. The solution of collargol used by different observers has 
varied ; 5 per cent is a common strength. Braasch uses 10 and 15 per cent, 
and I have worked with 15 and 20 per cent solution. 

Uhle, Pfahler, Mackenney and Miller experimented with a number of 
different solutions (silver iodide emulsion 5 per cent, novargan 10 per cent, 
collargum 2 to 10 per cent, silver nitrate 1 per cent, colloidal silver oxide 5 to 50 
per cent). and obtained good results with colloidal silver oxide (Cargentos) in 
50 per cent solution. 

Kelly objected to collargol as being dirty, expensive, and having an 
unknown composition. He recommended iodide of silver emulsion, the sus- 
pension being made in mucilage of quince seed in a 5 per cent solution. The 
advantages he claimed for this were that it was clean and did not stain, 
the strength was known, the emulsion was bland, entirely non-irritant, and 
also antiseptic, and the cost was inconsiderable, being about a fifth of that of 
collargol. The density of the shadow was greater than collargol, so that 
weaker solutions might be used. 


2. Can Invasion of the Renal Tubules by the Collargol solution be 
avoided ? The passage of the fluid from the renal pelvis into the tubules is 
undoubtedly due to overfilling of the pelvis. It has been proved by numerous 
experiments upon human kidneys and those of sheep, pigs, and other animals, 
after removal, that by raising the pressure in the pelvis, fluid can be driven 
into the tubules, appearing in patches or as mottling on the surface of the organ, 
and that the greater the pressure the more rapid the penetration of the fluid. 

E. Wossidlo carried out an important experimental investigation on living 
rabbits in regard to the conditions under which collargol enters the renal 
parenchyma. In normal kidneys, so long as the normal capacity of the renal 
pelvis was not overstepped, no spread of the collargol into the kidney took 
place. When, however, even a slight increase over the normal capacity 
occurred, collargol penetrated into the renal substance. When about four 
times the normal capacity of the pelvis was injected, the collargol reached the 
‘capsule of the kidney. If the collargol was left long in the renal pelvis, this 
spread was encouraged. Spread into the renal substance was facilitated by 
damage caused by the ureteric catheter. It was found that collargol penetrated 
less easily into the renal substance in artificially produced nephritis, and not 
at all into artificially produced necrotic areas, but that it penetrated more 
readily into the tubules when hydronephrosis was present. 

There are three factors which are important in causing the collargol 
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solution to penetrate into the tubules: (1) The intrapelvic pressure ; (2) The 
duration of the pelvic distention; and (3) Damage to the kidney by the 
ureteral catheter. The duration of the pelvic distention is reduced by skill, 
and by the surgeon and radiographers working in unison. Damage by the 
ureteric catheter is due to want of experience on the part of the operator. 
Control of the intrapelvic pressure is the most difficult problem. 

The guides to the surgeon in introducing the fluid are the pain of pelvic 
distention (short of renal colic), and the cessation of the fall of fluid in the 
receptacle. It is agreed by everyone that no anesthetic must be used which 
would deaden the pelvic pain. I have pointed out that as expansion of a 
kidney proceeds in hydronephrosis the sensation produced by tension diminishes, 
and further, that there are some cases of normal renal pelvis where sensation 
is remarkably absent. In many cases, therefore, the only guide is the fluid 
ceasing to fall in the glass receptacle, and this must be very carefully watched. 
Attempts have been made to control the pressure by mechanical apparatus. 
Thomas advocates the use of an apparatus by which two burettes are held in an 
elevating holder and connected with the cannula for each catheter by means 
of rubber tubing. The apparatus can be raised or lowered. This is merely a 
stand for holding the vessel used for introduction by gravity. It offers no 
advantage, so far as pressure is concerned, over a burette held in the hand 
and raised or lowered as required. 


Tennant used a mercury manometer to gauge the pressure, by attaching 


an ordinary mercurial blood-pressure manometer to one end of a Y with an air- 
cushion interposed between the manometer and the fluid, so that accurate 
determination of pressure and quantity can be taken during the examination. 
If there existed a standard pressure, safe for every case, and a standard capacity 
of the renal pelvis by which the quantity of collargol might be measured, this 
apparatus would solve the difficulty. Unfortunately there are no such stand- 
ards, and the use of a gauge appears to me to be more likely to give a false 
sense of security. Very careful watching of the fall of fluid in a burette or 
glass vessel held not more than six or eight inches above the kidney, and the 
cessation of introduction the instant it stops flowing, is, I believe, the safest 
method. It is important also to use small catheters which do not completely 
block the lumen of the ureter. Further, it is of the utmost importance that the 
radiographic examination should be carried out rapidly. Moving the patient, 
and powerful compression for the taking of the radiogram, must be avoided. 

But above all, safety in the use of this method can only be attained by 
experience in the use of the cystoscope and the ureteric catheter, by skilful 
manipulation, and by delicacy of touch. If the surgeon is unable to guar- 
antee these, he had better leave the method alone. 
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CONTEMPORARY FRENCH SURGERY. 
By PROFESSOR TUFFIER, Paris. 


MODERN surgery requires the support of other accessory sciences for its due 
progress. We may picture our surgical service as a body formed by the clinical 
wards, supported by two wings, a laboratory of pathological anatomy on the 
one side, and a department of experimental research on the other. 

French surgery, with a few rare exceptions, has not yet realized this ideal, 
and its scientific progress suffers in consequence. Original research is all too 
scanty because, let our surgeons say what they may, the essentials for its 
production are defective. As a compensation for such shortcomings, there 
has been much critical effort and a remarkable adaptation of foreign work. 
In general terms, the chief spirit of French literature is its clearness, and 
M. Lejars’ Chirurgie d’Urgence is a good example of this. 

A great effort has been made by the Lyons school, following the lead of 
that of Paris, under the influence of the much-regretted Poncet, to study 
various tuberculous toxic lesions, and to trace the pathological role of tuber- 
culous inflammation in many different new growths. 

The main questions of surgical technique, asepsis, operatio: materials, 
or the indications for operative intervention, have not undergone any marked 
addition in 1913. The application of iodine as a general and pre-operative 
antiseptic has been generally adopted. Sterilization of the skin by iodine is 
much more effective when the iodine is made up with absolute alcohol, as 
this ensures the osmotic infiltration of the different layers of the skin 
(Reclus). 

In Anesthesia, the recent tendency has been towards the use of ether 
by the apparatus of Ombredanne, and there has been a tendency to adopt 
the drop method of the Americans, the main advantage of which is that the 
air breathed is always fresh. 

The intratracheal insufflation of Meltzer is most favourable in many 
operations on the thorax, and we have been much struck by the advantages 
of this method from the point of view of artificial respiration, of anesthesia, 
and of positive pressure ; but we regard the introduction of the catheter into 
the trachea as a difficult and delicate manipulation ; we have used a simplified 
apparatus designed by ourselves with the assistance of our house-surgeon, 
M. Loessey. 

Local anesthesia, owing largely to the influence of Reclus, is more gener- 
ally used every day. The routine mixture is a solution of novocain and 
adrenalin (1-200). With this we have obtained extensive anesthesia by 
infiltration, with the object of partly preventing post-operative shock, as 
suggested by the theory of Crile. 

Regional anesthesia, also, owing to the efforts of various workers (par- 
ticularly de Pauchet), has steadi!y extended its scope. The occurrence of 
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respiratory paralysis in some cases of brachial plexus anesthesia indicates 
the necessity for caution. 

Operative Technique.—<A notable improvement in this direction has led 
to the simplification of instruments and of manipulative procedures. Many 
articles have appeared dealing with the minute details of operative technique 
and clearly distinguishing the different stages of each procedure. 

The peritoneal toilette, Fowler’s position, and Murphy’s intestinal irriga- 
tion, continue as routine practices. The morbid pathology of the more import- 
ant surgical conditions has been the subject of many interesting researches. 
‘The washing of the peritoneum with ether, suggested by Morestin in 1901 as 
the best method of applying an antiseptic to that surface, has been adopted by 
Souligoux and most other surgeons in France. It is of value, not only in the 
treatment of peritoneal infection, but in the prevention of the diffusion of a 
local infection, such as that associated with long and difficult manipulations, 
the rupture of a pyosalpynx in the course of its removal, or a_perfora- 
tion of the intestine. The results obtained are favourable to the adoption 
of this method. Ether as an antiseptic has a directly bactericidal action; 
it is very rapidly diffused, and it also acts as a vasodilator and as a solvent 
of fat. 

The Blood Infections, particularly those due to staphylococci, have been 
studied in their therapeutic aspect by Mauté.1 This author employs auto- 
genous vaccines in staphylococcal furunculosis, using, as the source of the 
vaccine, the bacteria taken from the patient. He does not consider that the 
opsonic index is of any value in this method. The injections appear to protect 
the patient from new eruptions of pustules, and the results seem to show that 
antistaphylococcal vaccinotherapy is efficacious. 

Antigonococcal serum therapy has been the subject of many researches. 
Schmutz? regards the action of anti-meningococcal serum in gonorrhceal epididy- 
mitis as really analgesic. Dopter and Pauron? have treated various complica- 
tions of gonorrhoea, e.g., rheumatism and orchitis, with Cruveillier’s antigono- 
eoceal serum. We ourselves have used the sensitized vaccine of Besredka, and 
are convinced that vaccine therapy constitutes a notable advance in the treat- 
ment of gonorrhoea. We may mention here the preliminary work of Bertrand,4 
who has, with complete success, treated chronic metritis by means of a sen- 
sitized vaccine prepared from the pus taken from the cervical canal. 

In conditions of grave infection and toxemia, in those of prolonged inanition, 
and in oliguria of mechanical origin, Enriquez has adopted the method of 
copious injections of a solution of glucose (300-1000), with the most happy 
results. We have also applied this method with great success in conditions of 
shock associated with renal insufficiency. 

The direct transfusion of blood by means of Elsberg’s cannula, or better, 
by means of tubes kept in paraffin, has been frequently employed, and has 
given striking results in many cases of severe secondary anemia following 
hemorrhage or infection. The technique which we have elaborated has been 
adopted by all surgeons. 

We have had the opportunity of proving the efficacy of massive doses of 
antitetanic serum ; and Castaigne and Touraine® have published a case of severe 
tetanus which recovered under this treatment. 
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Among general surgical procedures, we would deal especially with those 
concerning bone-grafting and other autoplastic methods. 

The Grafting of Bones and Joints has been the subject of many essays 
by Mauclaire and Pierre Duval. We would mention two cases we have person- 
ally observed: one, a resection of the elbow undertaken for ankylosis after 
an old fracture, in which we grafted a tibio-tarsal joint; the other, the case 
of a woman whom we were able to show on the fortieth day after grafting the 
fibula in place of the diaphysis of the femur. The bone graft certainly does 
not behave as a simple foreign body; and if it is too soon to be certain that it 
possesses a life of its own, it clearly acts as an osteogenetic conductor. The 
same observation applies to the articular cartilage, where the condition of the 
graft is still more dubious: a transformation into fibrous, or even into bone 
tissue, is the rule; but if one can demonstrate that during the many months 
required by these physiological and pathological processes, the grafted joint is 
the seat of normal and useful movement, its efficacy is beyond dispute. We 
are convinced that autoplastic bone grafts are infinitely superior to hetero- 
plastic. 

The Transplantation of Fat—Since Chaput first made known his 
ingenious method of fat-grafting for the filling up of cavities left in bone 
through the ravages of osteitis, the transplantation of fat has had many and 
various applications. Morestin has utilized fat-grafting in plastic surgery, 
particularly in that of the face; the transplanted masses of fat serve to fill 
up any loss in subcutaneous tissue, such as that underlying depressed scars 
after injury, operations, or pathological processes in the situation of the 
forchead, cheeks, jaws, or parotid region. ‘The best prospects for the vitality 
of the graft are found in young subjects, and in operations on very vascular 
regions (head and neck); and the vitality of the transplants is best secured 
if a pedicle bringing nutrient vessels to it can be preserved. We have also 
adopted the method of fat transplantation in order to fill up the extrapleural 
space overlying certain pulmonary cavities (see below). 

The Treatment of Fractures has been the subject of many communi- 
cations to the Société de Chirurgie. Fredet? relates a personal experience of 
twenty cases of severe fracture in which he has followed the technique of 
Lambotte. Dujaricr has dealt with the operative technique, the indications, 
and the results of open operation in fractures of the leg. Nové Josserand, 
Rendu, and Michel 8 describe the very satisfactory functional results which they 
have obtained by means of the nail extension of Codivilla, in four cases of 
fracture of the femur, with much displacement, in children. After a large 
experience in this matter, we hold to the rule which we laid down at the 
Brussels Congress in .1902, that every fracture which is clinically irreducible 
requires suture. We have completely given up the use of bone staples, and 
employ plates and screws, many patterns of which we have had constructed. 


The surgery of special regions has been marked by an effort. to establish 
more precisely the indications and technique of various operations. 

The Treatment of Wounds of the Heart has occupied many sittings of the 
Société de Chirurgie. The route of approach by means of a flap, although still 
used, ought in my judgement to be superseded by the use of an intercostal 
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incision with forced retraction of the ribs, with or without division of the 
rib cartilages. The success which we have obtained in the treatment of 
pulmonary affections demonstrates the value of this method of approach. 
All surgeons agree in advising the steadying of the heart by traction, and the 
use of non-perforating catgut sutures.. The difficulty of the operation, how- 
ever, lies chiefly in accurate diagnosis rather than manipulation. Potherat, 
Robineau, Savariaud, Souligoux, Kirmisson, Baudet, Grégoire, and Picqué 
have all contributed to this discussion and related personal cases. 

Both Carrel and ourselves have, by means of experiments on dogs, 
proved many points bearing upon the question of operations on the valves 
and orifices of the heart. Mitral stenosis is the lesion par excellence for 
surgical intervention,’and the one which first suggested this possibility to 
the minds of physicians. Brunton in 1902, during an autopsy upon a young 
girl, finding a simple mitral contraction, conceived the idea that an incision 
of this stricture would remove the obstacle constituting the only hindrance to 
the normal circulation. Surgical treatment consists in transforming a dan- 
gerous stenosis into a relatively harmless insufficiency. We know exactly 
what perils must be avoided in these operations, and we have an accurate 
knowledge of the topography of the regions of danger and of those which can 
be manipulated or incised with impunity. Of the different methods of cardiac 
hemostasis that we have studied, compression of both vene cave is that which 
is best borne. It may be reckoned that the two veins may be compressed 
for an interval of three and a half minutes; but this can be prolonged to ten 
minutes by the injection into the carotid, towards the brain, of Ringer’s 
oxygenated solution. 

Internal valvulotomy after section of the left ventricle serves for enlarge- 
ment of the mitral valve. For the aortic or pulmonary valves, it is better to 
perform an external valvulotomy, which is done by an external incision at the 
level of the valvular orifice, and a fixation over this incision of a portion of 
the wall of the blood-vessel in order to enlarge its calibre. In a_ similar 
manner I have explored and dilated with the index finger a stenosis of the 
aortic valve. With further experience we shall be fully justified in under- 
taking operations for lesions of the cardiac orifices in young subjects, particu- 
larly when these are of the nature of stenosis, steadily progressing and 
threatening life. 

The Treatment of Aortic Aneurysm continues to occupy our attention. 
Thanks to an undoubted improvement in technique, which we owe to the 
apparatus of Meltzer, we think that in the near future we shall be able to 
achieve positive success, either by resection of the sac or by reinforcing it with 
a super-imposed fibrous layer; this was first accomplished in May, 1914. 
Advance in this respect consists in merely filling the orifice between the sac 
and the aorta, without disturbing the wall of the sac, in the manner which I 
have laid down.? 

The Radical Cure of Arterial Embolism by artcriotomy, extraction of the 
embolus, and suture of the artery, was accomplished with complete success 
by Labey in 1912, as described to the Société de Chirurgie in January. 

Traumatic Injuries of the Great Vessels.—Guided by the researches of 
Carrel on vascular suture, Billet and Sencert have successfully treated these 
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at the Val de Grace Hospital. In the discussion at the Société de Chirurgie, 
the course to be pursued in hemorrhage from the dural sinuses was clearly 
laid down. Rarely is it possible in this situation to effect either a ligature or a 
suture, but packing the wound by sterile gauze which plugs the sinus forms 
an excellent resource, however abundant the hemorrhage may be from the 
wounded sinus. This packing should be maintained for five or six days, and 
then replaced. Morestin considers that under certain circumstances it may 
be preferable to close the wound of the sinus by tiers of sutures. 

Surgery of the Nervous System, under the world-wide influence of 
Horsley and Cushing, has undergone a veritable evolution. In October, 1913, 
de Martel communicated to the Congrés de Chirurgie his operative technique 
in brain surgery, of which his special trephine is the principal feature. The 
problem of the treatment of injuries of the head caused by small projectiles 
has been .the subject of two communications from Billet and Demoulin at 
the same congress, and they advise expectant treatment unless there is definite 
evidence of cerebral compression. 

Pierre Marie advises decompressive trephining in certain cases of cerebral 
hemorrhage, provided the patient is not too old, and has no albuminuria or 
fever. The presence of complete coma within the first few hours contraindi- 
cates the operation, because this points to the existence of a very extensive 
hemorrhage. 

The operative indications for fractures of the spine have been treated in 
many articles..° Beck, guided by Martel, has studied the surgical treatment of 
intraspinal tumours. The operating theatre is heated to 35° C.; the operation 
area is irrigated by warm serum (45° C.) ; the operation must always be guided 
by the blood-pressure, and must stop directly this has fallen below a certain 
point ; the patient must never be inclined with the head downwards. The 
operation of Franke, that of the resection of the posterior nerve roots by 
Forster, and van Gehuchten’s operation, have not given very good results in 
the treatment of the gastric crises of tabes, recurrences being frequent. The 
Lyons school, under the guidance of Jaboulay, has devoted itself to the study 
of the sympathetic system. Leriche and Dufourt!! have attempted to carry 
out a stretching of the solar plexus in four cases of tabes, but have obtained 
only negative results. When discussing the idea which is the basis of this 
procedure, Leriche suggested using a modification of the method for certain 
intestinal symptoms of an arterial origin, in the subacute aortitis of the arch 
of the aorta (section of the perivascular nerves), and in certain trophic dis- 
turbances such as Raynaud’s disease (stripping of the nerve tunic from the 
main arterial supply to the limbs). Rochet and Latarjet!? suggest the resection 
of the hypogastric plexus in certain affections of the bladder, and deal with 
the methods by which it may be exposed and with the effects of its ablation. 
All these interesting investigations, so far, have been barren of practical 
results. 

Surgery of the Head and Neck has made some advance under the 
influence of Morestin.13 This author insists upon the essential importance 
of the minute and complete extirpation of the lymphatic glands for the radical 
cure of cancer of the mouth. He lays down the technique for the exposure of 
each group of cervical glands. Ever mindful of the need for esthetic surgery, 
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Morestin urges the employment of incisions below and behind the parotid 
region for conditions of diffuse parotid suppuration, such incision being 
in the neck rather than in the face. Similarly he points out the method 
of opening submaxillary abscesses of lvmphatic origin by an opening through 
the mouth in order to avoid an external scar. 

Guibal!4 shows that the: unilateral resection of the internal jugular vein 
and of the vagus nerve, in the course of operations in the neck, is not always 
without danger. The symptoms in such cases are those caused by cerebral 
venous hypertension, and have been noted by Luiser, Kummer, and von Bruns. 

The work of Guillemin! deals with an interesting point concerning the 
pathology of pharyngeal suppuration arising from the internal ear. He con- 
siders that he has proved this to be a favourable termination for otogenous 
suppuration, and an attempt to bring it about should be undertaken as a 
means of treatment. Gougerot!® has described a new case of primary sporo- 
trichosis confined to the pharynx, without cutaneous lesions. 

Laryngopharyngectomy, indicated in malignant tumours of the larynx 
or pharynx, is the subject of an article by Bérard and Sargnon.17_ They deal 
with the indications for the operation, and they consider that it is not much 
more dangerous than a simple laryngectomy. 

In Lyons, Favre, Tixier, and Savy have published observations on tuber- 
culous lesions of the thyroid which take the form of a woody phlegmon of 
the gland ; in another case syphilis caused a very similar condition, and they 
were able to demonstrate its nature by Wassermann’s reaction ; specific treat- 
ment was successfully undertaken. 

The treatment of stenosis of the cesophagus has been dealt with by 
Sencert.18 In cases where an injury to the cesophagus by a caustic remains 
unhealed, dysphagia and progressive emaciation require gastrostomy. It is 
only when the lesion has been completely healed that the treatment by con- 
tinuous dilatation should be begun. In cases where the patient is seen many 
months after the initial lesion, it is best to begin by a temporary or permanent 
dilatation ; electrolysis or internal cesophagotomy is indicated in dense strictures 
of limited extent. Where the stricture is impermeable, it is necessary to per- 
form gastrostomy, continuous dilatation being resorted to later. 

At the Congress of Oto-rhino-laryngology, May, 1913, Guisez and Labouré 
published a case of cancer of the oesophagus, treated by the local application 
of radium, in which recovery has lasted for two years. 

Thoracic Surgery is undoubtedly progressing; let us mention the 
researches of Lapeyre!® and the possible application of his work to the 
surgery of the human chest. The majority of his conclusions have been 
inspired by the work of Americans and Germans. In our recent com- 
munication to the International Congress in London, we have endeavoured to 
show how the danger of intrathoracic operations may he diminished ; in the 
place of septic operations for gangrene of the lung or dilatation of the bronchial 
tubes, we would substitute the aseptic procedures of resection of the ribs and 
the placing of transplanted masses of fat beneath the chest wall after the 
separation of the parietal pleura. We showed to the Société de Chirurgie a 
patient on whom we had carried out a subpleural intrathoracic fat transplanta- 
tion, two years before, in order to bring about the obliteration of a chronic 
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pulmonary cavity (May, 1913). In another case, we have been abiec to ascer- 
tain the condition of the transplanted mass four months after an operation of 
this sort performed for pulmonary tuberculosis. Both the gross and the 
microscopical structure, as described by Prof. Letulle,2° prove. the vitality 
of the fragment of fat. Lambret?! has obtained a remarkable success by 
employing this method in a case of bronchiectasis of an advanced degree. 

We have published researches of our own on pulmonary tubercle,22 
comparing the results given by resection of the apex with those given by 
compression following pleuroparictal separation. 

In the Surgery of the Alimentary Canal most of the new work has been 
concerned with the condition of intestinal stasis. Before proceeding further, 
let us mention two new cases, observed by Cabanés,23 of the development of 
bone and cartilaginous material in a wound following a laparotomy. 

Machefer,24 in his study of biliary peritonitis without perforation of the 
biliary tracts, describes one personal case and sixteen from foreign literature. 
In these cases the bile actually exudes through the inflamed peritoneum. 

P. Carnot? has been able to study the movements of the stomach and 
duodenum of the cat. The gastroduodenal apparatus is, from the point of 
view of its contractions, divisible into. three principal segments ; these, which 
are well shown by radioscopy, are the fundus, pyloric antrum, and duodenal 
bulb. 

Enriquez and Durand?6 describe a clinical type of pyloric stenosis in 
which a constant feature is not merely the retention, but a hyper-secretion, 
of gastric juice. The only symptom of this obscure type is that of late 
digestive pain. 

Bérard,and Alamartine27 deal with the complications and the technique 
of jejunostomy. In order to secure the retention of nourishment in the jejunal 
loop, these authors carry out a jejunostomy in the form of an omega (Mayo 
Robson), using Jaboulay’s button for the union of the efferent and afferent 
limbs of the loop. Venot and Parcelier28 have made a study of that rare 
condition, primary cancer of the jejunum and ileum. 

Arnaud?9 has reviewed the subject of appendicostomy, its mode of action, 
its technique, and its indications. _ It is employed in colitis, the fistula of the 
excum allowing irrigation of the large intestine ; in certain affections of the 
small intestine; in intestinal obstruction ; and as a method of administering 
nourishment. 

The indications for appendicectomy in acute appendicitis have heen 
discussed by the Société de Chirurgie. The advocates of radical and expectant 
treatment still maintain their respective positions ; to each it appears that 
their own method gives the best results. 

The treatment of chronic intestinal! stasis, and particularly of cecal disten- 
tion, has been the subject of a very interesting communication by Pauchet.*° 
He has carried out three resections of the large intestine, and thirty-three 
short-circuiting operations. His results, though satisfactory, are somewhat 
imperfect. We have ourselves performed a number of operations for 
intestinal stasis, and our results agree with those of M. Pauchet. The 
latter holds that the cause of this condition is not clear. We believe 
that there are many pathogenic factors ; Lane’s kinks, Jackson’s membrane, 
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acute angulation of the flexures of the colon, all undoubtedly exist; but a 
muscular weakness of the intestinal walls is certainly to be reckoned with also, 
particularly of the lateral wall of the cecum; and lastly, the condition of the 
mucous membrane of the large intestine may equally be regarded as a causative 
factor. If we were able to distinguish between these three groups of patho- 
genic factors, we should be able to determine more accurately the indications 
for operation, and the results of our treatment would be better. In 1897 we 
described a condition of general ill-health characterized by an insufficiency 
or physiological incompetence of all the tissues, and producing, owing to its 
effects on the cecum, cecal constipation. 

Chalier and Bonnet?! describe their personal experience of melanotic tumours 
of the rectum, bringing forward the following points. The tumours originate 
in the cutaneous margin of the anus, and assume the clinical characters of 
rectal growths by a progressive infiltration of the long axis of the submucous 
tissue. Their evolution brings about a melanotic cachexia, which is shown 
by an examination of the blood and the urine. A logical and rational operation 
for such a condition consists in the radical extirpation of the rectum, combined 
with a systematic removal of the inguinal glands. Chalier and Perrin®? publish 
an extensive series of statistics showing the immediate and remote results of 
the combined operation for cancer of the rectum, the gross mortality being 
45 per cent. 

We will close this review of intestinal surgery with a notice of the work 
of Carnot and Dumont? on the principal anatomical and clinical types of 
cancer of the ileocecal valve, and of the observations of G. de Rouville and 
Roger*4 upon ulceration and multiple perforations of the small intestine and 
cecum resulting from acute post-operative toxzemia without mesenteric 
thrombosis. 

The Surgery of the Liver and Biliary Passages has becn studied by Gosset.35 
He has laid down certain important details in the technique of cholecystectomy, 
commencing at the deep, and working up to the superficial, part of the gall- 
bladder. He has laid down the indications and the contraindications for this 
operation. It is possible under certain conditions to recognize and isolate 
the cystic duct at the outset of the operation, and then divide it at its junction 
with the common duct. The same author?® discusses the indications, technique, 
and result of duodenotomy. Dévé and Guerbet related to the Société de 
Biologie a new case of a gas-containing abscess of the liver, generated in a 
hydatid cyst by the exclusive presence of an anaerobic microbe. 

In connection with the experimental surgery of the pancreas, a new method 
of establishing a permanent pancreatic fistula has been demonstrated by 
Frouin to the Société de Biologie. He claims as the principal advantage 
of this method the abolition of the influence of spontaneous and reflex 
muscular contractions upon the duct of Wirsung. 

Urology.—In this subject it is necessary to emphasize the clinical value 
of the uro-secretory constant of Ambard, and its interpretation in surgical 
conditions. 

All the urinary constituents being the product of nitrogen metabolism in 
different degrees, they are of considerable practical importance in estimating 
functional disorders of the kidneys. When the kidneys are healthy, there 
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exists a constant relation—(1) between the urea of the blood and the urea 
which is secreted, and (2) between the quantity of urea excreted in a given time 
and the percentage of the urea in the urine (the quantity of urea per litre). 
This constitutes the uro-secretory constant. In order to determine it, it is 
necessary to estimate the three factors of urea secretion, viz., the urea in the 
blood, the amount of urea excreted, and the percentage of the urea. The 
value of this constant ranges between 0°05 and 0°07, and when it is within 
these limits a normal urea-excretory function is assured. Ambard’s constant 
having been formulated for patients weighing 70 kilos, it is necessary to modify 
it in accordance with the weight of the patient, the amount of urea excreted 
being in proportion to the body mass. 

In kidney affections, when the nitrogen excretion is normal, and the constant 
is between 0°05 and 0°07, the ecnclusion is that the healthy kidney is compensat- 
ing for the inaction of that which is diseased, and it is safe to operate. 

Prostatic cases may be divided into three groups: Those whose kidneys 
are sound, where the constant is below 0°1; those whose kidneys are 
dainaged to some extent, where the constant is about 0°15; and those in 
whom the kidneys are seriously diseased, where the constant is equal to or 
above 0°2. In this last class any operation is contraindicated. The study of 
this uro-secretory constant gives most valuable information, and is much 
superior to all the former tests of the functional efficiency of the kidneys. It 
is capable of deciding the propriety of surgical intervention, and also the best 
moment at which this should be undertaken. We may call attention to the 
work done on these lines by Legueu3? and Savidan.38 

Pyelography and its dangers have been studied at the Necker clinic 
by Legueu and Papin. The method originated by von Voelcker and von 
Lichtenberg has, up to the present, obtained but little hold in France. A 
ureteral catheter is passed up to the entrance of the renal pelvis, and through 
this is introduced a liquid which is opaque to the 2 rays, preferably a 10 per 
cent solution of collargol. Pyelography allows us to obtain a sort of radio- 
graphic picture of the renal pelvis, and thus constitutes a valuable method of 
diagnosis. Several complications have, however, resulted from the method— 
pain, which may resemble that of renal colic; a febrile reaction ; and lastly, 
the infiltration of the kidney substance > by the collargol. In order to prevent the 
latter accident, the liquid ought to be subjected to nothing more than simple 
atmospheric pressure, the receptacle being held about 80 cm. above the bed. 

The surgical treatment of chronic nephritis has been the subject of many 
experimental observations by Lapeyre®® and Murard.4° Decapsulation is easily 
carried out in dogs and rabbits, a new capsule being formed in ten days ; 
the vascular anastomosis between the kidney and its surroundings is always 
so slight and ill-developed that its functional value is nil; we gave experi- 
mental proof of this ten years ago. But this negative effect of decapsulation 
applies only to healthy kidneys, and the procedure appears to exercise a 
beneficial effect in Bright’s disease, deeompressing the organ, and allowing 
of omental adhesions by which its nutrition is increased. 

Lecéne*! has published an instance of a very rare condition, viz., leucoplasia 
of the renal pelvis. He regards this as due to a congenital heteroplasia of the 
epiblast, associated with a defective development of the urinary tract. 
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Radiography in the diagnosis of renal calculi has been studied by 
Arcelin,42 who points out how mistakes arise between biliary and renal 
concretions. 

Lorin** has investigated the after-history of the ureter subsequent to 
nephrectomy, and finds that this duct becomes obliterated three years 
after the removal of the corresponding kidney. 

Legueu suggests that in certain cases of post-operative vesico-vaginal 
fistula, the best method of approach is through the peritoneal cavity and 
the bladder. He advises the use of “ electro-coagulation ” for the treatment 
of tumours of the bladder of moderate size. 

Heitz Boyer44 describes the treatment of bladder growths by means of 
high-frequency currents or clectro-coagulation applied through the endoscope. 
When the tumour is large, it is necessary to combine the two methods of 
treatment—viz., surgical removal, and electro-coagulation applied through 
the endoscope. 

Surgery of the Female Genital Organs.—Much interesting work has 
appeared on this subject. Proust and Maurer*® have for some years practised 
ligature of the internal iliac artery as the first step in the extensive abdominal 
hysterectomy for cancer of the uterus. Curtis and Oni46 publish an important 
work on the dissecting and penetrating mole (hydatiform); of the various 
methods of treatment, manual extraction and total or subtotal hyster- 
ectomy have given the best results. Malignant chorio-epitheclioma has 
been studied by Pollosson and Violet,47 who have collected 238 cases of 
this disease. 

The interesting observations of Béclére and Lacassagne on the treatment 
of uterine fibroids by x rays have shown that the results are very uncertain, 
owing to the variable behaviour of different types of fibroid towards radiant 
therapy. It is admitted that shrinkage of fibroid tumours takes place, with 
atrophy of the ovaries. But Regaud and Lacassagne have attempted to cause 
ovarian sterilization by the application of # rays through the abdominal 
wall, with negative results. The effect of radiant activity upon uterine fibroids 
must be due to the direct effect of the rays upon the tissues of the tumours. 
Personally, we have always advocated the conservative treatment of ovarian 
tissue. We have published a number of observations relating to ovarian grafts 
after myomectomy, an operation which we prefer to hysterectomy. When the 
uterus has been preserved in cases of tubal disease, and when an ovary has 
been re-implanted, menstruation is re-established within five or six months 
after the operation, and all of the many disturbances which follow ablation of 
the ovaries are avoided. Such ovarian grafts, removed two and a half years 
later for various reasons, have shown their physiological value by their structure, 
the corpora lutea being well developed.48 By the observation of these grafts 
we have been able to determine exactly the relation between ovulation and 
menstruation (eight to twelve days), and we have shown that certain compli- 
cations commonly attributed to ovarian insufficiency are due in reality to 
defective menstruation. 

Malignant Growths.—From many quarters there have come favourable 
reports of the treatment of inoperable malignant discase by radium, in 
cancer of the cesophagus (Guisez), and in cancer of the uterus and vagina 
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(Chéron, Rubens, Duval).49 The general conclusion is that radium is of value 
as a palliative treatment in such cases. Its efficacy after operation has not 
been demonstrated. : 

The Société pour etude du cancer has brought out a great many anatomical 
and pathological studies concerning the different varieties of neoplasms (notably 
perithelioma) ; but the key to the question of the cause of malignant disease 
has not so far been found, either by ourselves or by others. Possibly it is the 
method of research which is barren. In both hemispheres attention is con- 
centrated on the microscope, demanding in vain of the cancer cell the solution 
of the problem. Possibly it would be better to turn our study to those glands 
of internal secretion which dominate the evolution of the form and the rhythm 
of the human body and its organs. The genesis of uterine fibroids appears to 
stand in some relation to ovarian function, and it is possible that other growths 
may depend upon different internal influences which it would be useful to 
investigate. 


In conclusion, we may say that in every branch of our science there has 
been considerable surgical activity. Every worker has done his utmost in 
matters of clinical investigation, but the contributions from research labora- 
tories have been proportionately inadequate. 

Thus the general character of our work has been that of analysis rather 
than of synthesis. 
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INSTRUCTIVE MISTAKES. 





CasE l, 


CALCULUS IN THE RIGHT URETER OPERATED ON AS ACUTE 
APPENDICITIS. 


On January 26 I was sent for by a medical practitioner, to see him for an 
attack of very severe pain just below and to the right of the umbilicus, which 
he regarded as due probably to appendicitis. Six weeks before the onset of this 
attack, he had pain in the same region for a few hours, and nausea. It recurred 
on January 25, and lasted some hours, and the attack of pain which he was 
suffering from when I arrived began at 3.30 that morning. 

When I saw him, about noon, he had had } gr. of morphine hypo- 
dermically, but this had hardly relieved the pain, and he had been vomiting 
some watery fluid at frequent intervals. The whole of the right rectus muscle 
was as hard as a board—but only the right rectus—and there was tenderness 
at the seat of pain. 

We carefully considered the diagnosis with regard to stone in the kidney 
or ureter; in none of the attacks had the pain ever been in the loin, nor 
radiated downwards to groin or testis; instead of there being any frequency 
of micturition, he had passed no urine since the onset of the pain at 
3.30 a.m., nor did he do so until 9 p.m., and then there was no naked-eye 
sign of hematuria, nor had there been any desire to micturate; pressure in 
the loin behind only caused pain at the seat of tenderness in front, i.e., 
just below and to the right of the umbilicus. There was no pyrexia, but 
it seemed possible there might be a perforated or gangrenous appendix with- 
out it; and though his pulse was only 80, we have all found, with such a pulse, 
a serious lesion of the appendix. He was himself anxious for immediate 
operation. The marked rigidity of the rectus seemed to negative early 
mechanical obstruction. 

As he lived in the country, many miles from my own residence, it was 
not possible to arrange for operation before 9 p.m. I then found the appen- 
dix normai, and felt a small stone in the right ureter, just beyond the point 
where the ureter crosses the iliac vessels. It was quite firmly fixed, so that 
it could neither be moved up or down; it was quite small, but very irregular. 
The pain was not present when he came round from the anesthetic, but it 
recurred on the night of Jan. 28 in the form of several slight attacks. The 
urine passed after the attacks was normal. There was no further ureteral 
pain. He got up on Feb. 9, and shortly afterwards left home. 

He returned to his work in March; he then had slight discomfort on 
micturition, but not actual pain, and on March 15 he passed the stone, seven 
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weeks after the operation. It was between an eighth and a quarter of an 
inch in diameter, and looked like a uric acid stone. Up to now (May, 1914), 
he has been quite well since he passed it. 

























CASE 2. 


A TUMOUR OF THE SPINAL CORD MISTAKEN FOR ACUTE 
TRANSVERSE MYELITIS. 


A stout vouth of 21, usually healthy, and free from all history of syphilis, 
was admitted to the medical wards of a large general hospital after eight weeks’ : 
symptoms. The onset symptom was pain in the lumbar region, sharp and i 
stabbing, increased by stooping, and getting gradually worse, radiating in no 
particular direction, and traceable to no definite strain or injury. Five weeks 
after this he began to find his knees weak, and a week later noticed that he was 
dragging his right leg. This compelled him to take to his bed, and within a 
few days the other leg was affected also. At the time 
of admission there was almost no pain. Both lower 
limbs were completely paralyzed, but not wasted. 
The knee-jerks were much increased, and there were, 
in short, all the features of a spastic paraplegia. 
Sensation was completely lost over almost the whole 3 
of the lower limbs; in the bathing-drawers area the ; 
sensation of light touch and pin-prick was gone; 
while in the area corresponding to the distribution 
of the ninth and tenth dorsal nerves there was a 
zone of very distinct hyperesthesia. The sphincters 
were paralyzed. The cerebrospinal fluid, withdrawn 
by lumbar puncture, was free from cells, but con- 
tained an excess of albumin, and yielded a positive 
Noguchi reaction. 

The rest of the story is so melancholy that one 
is not tempted to linger over it. The initial mistake 

- lay in under-estimating the significance of the pain 
Fic. 95.—The dura‘has that ushered in the illness. It had dis&ppeared when 
been cut through the tumour R ; 3 
and half turned each side. he came to the hospital, and its importance was not 
hd rig 6, Dura cut’ realized. The second error lay in attaching too 

‘ much importance to the positive Noguchi reaction. 

These errors led to an acceptance of the diagnosis of 
acute transverse myelitis, probably syphilitic; and even when treatment 
based on this hypothesis failed lamentably, no thought was given to the 
possibility of a spinal tumour as an explanation of the case. This omission 
is the more remarkable, as tuberculosis of the spine was carefully excluded. 
The symptoms did not amend in the least; bedsores and pyzmia closed 
the patient’s life. 

The autopsy disclosed the presence of a soft slug-shaped tumour lying 
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vertically along the posterior aspect of the thoracic cord, outside the dura 
mater, reaching as low as the eighth dorsal roots. Its structure was that 
of an endothelioma. The growth offered a perfect opportunity for a successful 
operation ; it would have been casy to expose, and as easy to remove. 


From this disastrous failure four lessons may be drawn :— 

1. Pain persisting for weeks in cases of paraplegia points to definite pressure 
on the cord. 

2. A similar suspicion should be aroused by a very definite zone of hyper- 
eesthesia. 

3. Failure to secure improvement within a reasonable time should prompt 
reconsideration of the diagnosis. 

4, If the patient show no improvement in the spinal condition, and his 
general state be fairly sound, an exploratory operation is indicated, or at least 
warranted. 
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SHORT NOTES OF 
RARE OR OBSCURE CASES. 
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A CASE OF TRAUMATIC ASPHYXIA. 
By H. BETHAM ROBINSON, Lonvon. 


A YOUNG man, age 18, was admitted into St. Thomas’s Hospital on 
December 2, 1909, suffering from the effects of a lift accident. 

He had wheeled a trolley on to a lift platform, and was ascending with it 
when his foot slipped, causing him to fall. He was carried up, clinging on.to 
the edge of the platform; and when this reached the transverse bar at the 














Fic. 96.—TRAUMATIC: ASPHYXIA. 


Note the abrupt termination of the discoloration at the collar line. 


top of the entrance his body was nipped between the bar and the platform. 
A fellow-workman, who witnessed the aecident, had run: forward meanwhile, 
and arrested the ascent of the lift just as the patient was being crushed 
between the bar and the lift floor. He was held thus for a very short space 
of time, as the lift was soon caused to descend. Directly the pressure was 
relieved the patient fell down into the well of the lift, where some two fect 
of water had collected. He was pulled out of the water instantly, but he 
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was quite insensible and “ black in the face.” At the moment of crushing, 
the lift had risen some six fect. 

He was brought up to the hospital immediately ; on his arrival he had 
recovered consciousness, but was shivering with cold, and he was still very 
confused and irritable. He presented a remarkable appearance. The whole 
of the face and upper part of the neck were much swollen and of a deep purple 
colour ; this intense discoloration stopped abruptly at the level of the upper 
margin of his collar. So marked was the swelling of the face that all 
expression was lost, and it was quite impossible to guess his age or ordinary 
appearance. The colour did not fade on pressure, nor was there any pitting. 
The ears were pink and free from swelling, and the fauces and tongue appeared 
normal. The intense purple faded off at the roots of the hair; and below the 
sharply-defined line at the site of the collar there was a patchy mottling over 
the neck and upper part of the chest and the upper part of the right arm. 
So great must have been its constriction of the neck, that it seemed incredible 
that the collar produced, a double linen one, could have been worn by the 
patient, as it failed to meet round his neck by several inches. On the chest 
and back were three thick oblique lines due to bruises; these were also deeply 
eyanosed. Below this level the colour of the skin was perfectly normal. 
There was most marked subconjunctival hemorrhage on both sides. He 
complained of pain about the lower part of the chest, but there was no evidence 
of any local damage ; he was tender over the larynx, but this was not surprising 
after the constriction at this spot. There was no sign of injury to the head 
or other parts of the body. The temperature was normal, pulse 80, and 
respiration normal and in no way laboured. There seemed to be considerable 
irritation in the throat, causing a frequent and distressing cough; and a few 
rhonchi could be heard in the chest. 

The next morning his face did not appear quite so swollen, but the 
discoloration was about the same. He was spitting up a lot of frothy watery 
expectoration, and the rhonchi over the chest were just as marked. He was 
able to give an account of his own sensations, which were as follows: After 
being nipped, his chest was squeezed and seemed as if it would burst; he 
felt as though “ his eyes were coming out,” and “that the blood rushed to 
his head,” and that his face was swelling. His nose began to bleed, and he 
had “a general sort of choking sensation” ; he heard some one call out, but 
a moment later his ears began to sing, and he felt his head burst; he then 
knew no more until he was being pulled out of the water, wet through. 

On the third day his face was markedly purple, but less swollen; the 
temperature rose to 100°8°, and there was more of the frothy expectoration, 
but without any further physical signs. The next day his temperature was 
normal, and his face was more red than purple, and much less swollen; the 
subconjunctival ecchymosis seemed more marked. From this day the swelling 
and discoloration of his face gradually faded, and on the sixth day the line 
of demarcation could be just made out. 

He left the hospital on the tenth day, with few traces of his injury beyond 
the subconjunctival ecchymosis and some remaining fullness of his neck. 
When he attended the hospital a week later, he was quite well, except for the 
subconjunctival discoloration, and his collar fitted again. 
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TRAUMATIC HERNIA THROUGH THE DIAPHRAGM, 
COMPLICATED BY CARCINOMA OF THE STOMACH, 
DIAGNOSED BY MEANS OF THE ‘“X’”’ RAYS. 


By WALTER L. WATT, WINNIPEG. 


The following case presents many remarkable features. In the first 
place, although there was so serious a condition present as a hernia of the 
stomach, spleen, and part of the intestines through the diaphragm, yet for 
nine years the patient had no symptoms of illness. In the second place, there 
is the fact of the occurrence of malignant ulceration of the stomach in a woman 
of 27, and it appears to have been this which determined the fatal issue. And, 
lastly, it affords a remarkable instance of the value of the z rays, after bismuth 





Fic. 97.—D1arpHraGMatic Hernia. (A) Left lung; (B) Right lung; (C) Heart; (D) Stomach ; 
(E) Site of Cancer; (F) Colon; (G) Omentum; (H) Liver; (1) Diaphragm ; (K) Spleen. 


feeding and bismuth injections into the rectum, in making a diagnosis of this 
very obscure and complicated condition. 

The patient, a married woman, age 27, was shovelling sand from the 
side of a hill, ten years ago, when a slide of sand fell on her. She was buried 
for an hour, and had to be dug out. Patient was pregnant at the time. She 
was in hospital for six weeks, at her home in Poland, and was very ill. The 
chief symptoms were severe pain in the left side of the chest and shortness of 
breath ; there was no vomiting, but she spat up blood for three days after- 
wards. She had no further symptoms until seven months ago, when pain 
started in her left chest, high up. For the last three months she had 





































RARE OR OBSCURE CASES 179 


been in bed with attacks of vomiting, but without blood. She could only 
lie on her back. 
She came into hospital on Dec. 27, 1918. Her final illness commenced 


Fic. 98.—Marked simulation of true dia- Fic. 99.—Stomach distended with food ; 

‘ phragm, extending to second interspace: in also. presence of air extending between 

reality, stomach wall distended by large air stomach and lateral wall of the chest, as 

bubble. The figure also shows the splenic far down as the normal position of the dia- 
flexure loaded with fecal accumulations. phragm. 


with rapid rise of temperature, severe pain high up in left side, troublesome 
cough, and vomiting, and she died on March 21, 1914. The pain was localized 
at the third and fourth ribs, close to their sternal attachments. From here it 





Fic. 100.—The interpretation of the shadow Fic. 101.—Shows practically complete out- 
lying along the spinal column was rather line of the stomach filled with air. There is 
difficult. It was generally taken to be the marked thickening of the stomach wall along 
spleen; but from its varying density and the lesser curvature, the significance of which 
slight irregularity, it was finally concluded escapéd notice. The figure also delineates 
that it was a fecal accumulation in. the the denser masses of the sigmoid. 
sigmoid. This was afterwards confirmed at 
the post-mortem. 
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spread round the chest to the spine. A weekly leucocyte count while in 
hospital varied between 18,000 and 22,000. 

Autopsy Record.—Peritoneum.—Smooth and glistening. No free fluid. 
Aperture through left portion of the diaphragm about the size of a man’s fist, 
and situated behind its central portion. Apparently the stomach, part of the 
large bowel, some coils of the small bowel, and spleen have invaded the 
pleural cavity of the left side. 

Pleura.—On the left side the lung is pressed upwards into the apex of 
the thorax by the invading hernial contents, which extend as high as the 
third rib. Cavity contains about three ounces of dark-coloured, blood-stained, 
foul-smelling fluid. 











Fic. 102.—PatTientT IN TRENDELENBURG “ Fic. 103.—PATIENT IN TRENDELENBURG 
Position, STOMACH FILLED WITH BISMUTH. Position, BismutH RectTat INJECTION. 
This shows reversal of gas bubble, no evidence Normal folds of colon are shown up to the 
of a diaphragm, irregular contour of” lesser position of hernial opening; above this appears 
curvature, and lateral curvature of the spine. the double loop of the splenic flexure under 


marked pressure. No evidences of diaphragm. 


Pericardium.—Heart and pericardium almost entirely to right of median 
line. 

Stomach.—Situated entirely in left pleural cavity. The lesser curvature 
is firmly adherent to the base of the left lung. At this point the mucosa 
shows a sloughing ulcer, circular in shape and about 7 cm. in diameter. The 
edge of the ulcer is raised and fungating; the base shows a perforation 
which communicates with a cavity in the base of the lung. This cavity is 
about the size of a hen’s egg, and contains a foul, grumous material. 

Microscopic Examination.—Section of edge of ulcer of stomach shows 
connective tissue, including large clear cells with large nuclei, many of which 
show mitosis. These cells show a tendency to arrangement into nests and 
chains, but not definite acini. 

Diagnosis.—Diaphragmatic hernia and carcinoma of stomach. 

The clinical diagnosis of diaphragmatic hernia was made by Dr. Charles 
Hunter, attending physician, on the history and conflicting physical signs, 
and this was confirmed by the x rays about a month before the patient died. 
The carcinoma was not suspected in life. 
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The a-ray diagnosis was based on the following evidence :— 

1. Disappearance of the false diaphragm with bismuth meal in the 
stomach, and the patient in the Trendelenburg position. 

2. Disappearance of the false diaphragm with bismuth rectal injection, 
the patient again being in the Trendelenburg position ; also the evidences of 
bismuth under compression in the splenic loop of the colon. 

3. Presence of air in the chest below the false diaphragm, extending 
down to its usual level in the thorax. 





A CASE OF CHRONIC CHLOROFORM POISONING ? 
By H. A. MOFFAT, Capetown. 


Sister S., age 32, was the theatre sister at a general hospital, with an 
average of three major operations daily, besides minor operations ; chloroform 
was used freely, and some ether. 

There was nothing of note in her previous history. The present trouble 
began, seven weeks before I saw her, with pain in the right epigastrium and 
vomiting; the pain was a continuous ache, not severe, and not colicky; there 
was nausea and occasional vomiting—once in three or four days. The urine 
was high coloured. Twice she had to leave the theatre during operations 
on account of pain and nausea. After a week of this she went for a holiday, 
feeling very unwell ; the pain grew worse, and five weeks before I saw her she 
became jaundiced, and remained so, with pale stools and high-coloured urine. 
The pain was persistent, and was aggravated by exercise, but never really 
severe ; it went through to the back, and at times to the right shoulder ; she 
could not: lie on either side. She had no rise of temperature, except. once 
to 99°. She lost flesh and had no appetite, and had almost constant nausea. 
The bowels were regular. 

April. 26, 1909.—She was thin, not anzmic, and was slightly jaundiced. 
The tongue was dirty, and the breath had a peculiar sickly odour. 

The abdomen was not distended; there was tenderness and resistance 
over the upper right rectus muscle, and outside this the liver edge could 
be felt on deep inspiration, and was tender. Otherwise examination was 
negative. The urine was free from albumin and sugar, but ‘contained bile 
pigment. 

A diagnosis of stone in the common duct had been made ;_ but I was not 
satisfied, and advised waiting. 

May 6.—Her condition had not altered ; there was still pain, felt more 
at night ; it was over the liver, and beneath the right scapula. There was 
still slight jaundice ; but the stools were brown coloured. 

May 7.—1I assisted at operation; chloroform, followed by ether, was 
given; a vertical incision through the right rectus: showed no adhesions and 
no sign of any inflammatory trouble; the gall-bladder was not altered 
and was not distended ; no stones could be felt in the gall-bladder or ducts; 
the }stomach, duodenum, and pancreas were apparently normal; the right 
kidney was not mobile. The gall-bladder was opened and drained. 
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For a week after operation her condition gave much anxicty ; the temper- 
ature was normal, and the pulse 80 to 100; there was no distention, and the 
bowels acted with enemas; but she vomited persistently for five days, had 
retention of urine, became very restless and excited, and dreaded being 
touched ; the bile drained freely, but irregularly, and she became markedly 
jaundiced. She complained of feeling suffocated. 

I saw her on the fourth day, and suggested acidosis, and asked that her 
urine should be tested for acctone and diacetic acid; this was not done. She 
was then given salines freely, and gradually improved. 

June 14.—She was fat and well, and left hospital with a small sinus, 
from which there was an occasional leak of bile. 

A week later she returned, with an abscess beneath the upper part 
of the scar and a temperature of 102°; she was not jaundiced, and had 
no vomiting. 

I gave her chloroform, only enough to put her lightly under, and then 
stopped; an incision was made through the scar, about four ounces of thick 
pus and bile let out, and a tube put in. The whole thing took about five 
minutes ; but I heard later that she vomited for twenty-four hours almost 
constantly. 

A few ounces of bile escaped for two weeks ; then the wound closed, and 
she was quite well, and after a holiday she returned to work: 

In January, 1910, she was quite well after four months at work. 

In February she was ill for three days with severe headache, nausea, and 
pain all over the liver, and she was “ yellowish.” 

In April she came to see me, having had several attacks similar to that in 
February, though less severe. She had noticed that each one had come on in 
the evening after a heavy afternoon in the theatre. There was no fever, no 
colic. 

I asked her to send the urine for examination. On May 4, after a heavy 
day not followed by an attack, there was no albumin, no acetone, no diacctic 
acid. On May 14, after a heavy day followed by nausea and headache with 
hepatic pain, there was a trace of albumin, acetone and diacctic acid were 
present. and tyrosin crystals were found on evaporation. 

I should have liked to have made further tests ; but she was not under 
my immediate observation, and it did not seem right to take risks ; I there- 
fore advised her to give up her post, and she left. A month later she wrote, 
saying she felt ten years younger, and very well. 

In November, 1910, she was free from her disorder; she has_ subsc- 
quently married, and in spite of a severe miscarriage, has had no recurrence 
of her “ liver ” troubles. 

This case seems to me to point to chronic chloroform poisoning. The 
history is not as full as one would have wished; but it was only when 
she returned six months after operation with complaint of headache, etce., 
that it struck me that the whole thing might have been due to acidosis. 
If my supposition be correct, the matter is of interest to surgeons and 
anesthetists, and of considerable importance. I have given my notes in 
detail, and only wish that those written at the time of operation had been 
more complete. 
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It may be of interest to record that at the Somerset Hospital, Capetown, 
during the five years I was resident surgeon, a theatre sister and one of the 
resident house-surgeons each had an attack of “ catarrhal jaundice.” In the 
case of the theatre sister, the jaundice took several weeks to clear up. 





IMPACTED TOOTH-PLATE IN THE CSOPHAGUS : 
DEATH FROM SECONDARY HAEMORRHAGE ONE MONTH AFTER REMOVAL. 


By J. RUTHERFORD MORISON, NEWCASTLE-UPON-TYNE. 


History.—M. S., a married woman, age 60, two years ago swallowed a 
vulcanite tooth-plate with one tooth on it. The immediate symptoms were 
a choking feeling and dyspnoea, but no cough. She went to a hospital and 
was a-rayed; a probang was used, but after staying a week she was dis- 
charged, as an attempt to remove the plate was considered too dangerous. 
Curiously enough, for a year after this she had little trouble, provided she 
confined her food to fluids; then her voice began to get hoarse. For three 
months before admission she had increased difficulty in swallowing, and fluids 
were apt to regurgitate through her nose. For six weeks she had been 
troubled by attacks of coughing when attempting to swallow food. She 
had occasionally brought up food and matter. 

On Admission.—Her temperature was 99° F, pulse 72. She was stout 
and flabby, but looked in fair health. Her complaint was a fecling of something 
sharp sticking in her throat, and she pointed to a spot below and behind the 
suprasternal notch. 

Signs.— Nothing could be felt on external examination. X rays showed 
a foreign body in the oesophagus just behind the arch of the aorta, between the 
fourth and fifth dorsal vertebra. A bismuth pellet stuck above the obstacle, 
and moved away from it on coughing. Dr. Whillis examined her under an 
anesthetic with the cesophagoscope, and saw and got hold of the tooth-plate 
in the position indicated. He found it embedded in granulation tissue, and so 
firmly fixed that he could not move it. The attempt caused active hemorrhage, 
and it was followed by a week of febrile illness, with cough and purulent bloody 
expectoration. 

Operation (Mr. Morison).—November 25, 1913. Intratracheal ether 
anesthesia was employed. An L-shaped incision, with vertical limb along 
the inner edge of the left sternomastoid and horizontal limb along the clavicle, 
was made. The sternal and clavicular attachments of the sternomastoid were 
divided, and the cesophagus was exposed by drawing the thyroid gland inwards 
and the carotid sheath outwards. The wound was now packed with gauze 
wrung out of tincture of iodine, and the cesophagus was opened on a sound 
introduced through the mouth. On passing a finger into the thoracic 
cesophagus, the edge of the tooth-plate could be touched, and forceps, guided 
down by it, gripped the plate. It was so firmly fixed that no impression 
could be made upon it. Still keeping it fixed, a second pair of strong 
forceps, then a third, were made to grip it, and by steady rocking traction, 
after prolonged and patient effort, a grape stone first, then the tooth-plate, 
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were loosened and extracted. There was very little hemorrhage, and the 
patient appeared to be no worse than when the operation was begun. The 
opening in the oesophagus was closed with a continuous catgut suture, and 
a broad strip of the sternomastoid muscle was separated, and sutured over 
the gap. A pack of iodoform gauze was placed over this, and the wound 
was closed except for three-quarters of an inch near the clavicle, where the 
iodoform gauze protruded. Before the opening in the cesophagus was closed, 
a long indiarubber tube had been put into the stomach through the nose for 
feeding purposes. 

One object of dividing the sternomastoid was to 
allow the finger to reach to a greater depth, and it was 
successful in this; another was to prevent any pocket 
being left which might retain septic fluids. The iodine 
gauze was used as a protection against virulent sepsis 
from the open infected oesophagus. 

For the first three days only sterile water was 
given through the tube, and nutrient enemata were 
used. From the first there was a little discharge from 
the wound, but no constitutional disturbance. On the 
third day the gauze packing was removed, and the 
wound was syringed with peroxide of hydrogen, which 
was repeated twice daily. 

On December 5, coughing was brought on each 
time the patient was fed through the tube, and there 
was slight hemoptysis. On December 6, the tube was 
removed, and the patient was fed by the mouth. A 
very small quantity of what she took escaped through 
the wound. On December 8, a large stomach-tube 
was passed without difficulty. On December 9, she 
was reported as looking and feeling well. Her tem- 











" |Fic. 104.—Diagram to 





illustrate the post-inortem 
conditions. (T) Tongue ; 
(E) Epiglottis; (0) Wall 
of cesophagus cut open 
from behind; (R) Rod into 
left common carotid—site 
of csophagotomy; (R’) 
Rod into left bronchus— 
site of tooth-plate; (C) 
Left common carotid ; (Tr) 
Trachea ; (8 B’) Left and 
right bronchus ; (A) Aorta. 


perature and pulse had never deviated from normal. 
there was a very small discharge from the wound, and 
she was taking minced meat, milk puddings, and 
other soft food, freely. 

After-history (Note by Mr. WILLAN).—The after- 
history of this patient is that of a surgical tragedy. 
On December 20, there is a note to the effect that 
the wound is now only the size of a sixpence, quite 
clean, and there is no discharge ; patient very fit. 


On December 22, one month after the operation, she was suddenly seized 
with hemoptysis, and though she expectorated only about a cupful of bright 
red blood, there were symptoms of internal hemorrhage, and she died in an 
hour. Before this seizure her recovery seemed to be assured, and her death 
came as a shock to everyone. 

Pathology (Post-mortem notes by Dr. SEWELL).—M. S., age 60. Date 
of death, December 12, 1913. Clinical diagnosis: ulceration of aorta. 
Pathological diagnosis : secondary hemorrhage from common carotid. 

All the organs in thorax and abdomen were normal, except the following : 
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(Esophagus.—There is a small sinus leading from the external wound into 
the cesophagus, immediately above the sternoclavicular joint. The external 
opening of the sinus is surrounded by granulation tissue, and is almost healed. 
In the deeper part of the sinus there is some recent blood-clot, and there is a 
plug of ante-mortem thrombus on the wall of the common carotid artery as it 
lies against the wall of the sinus. The ante-mortem clot partially blocks a 
round hole into the artery about ;',-in. in diameter ; the edges of the perforation 
are clean-cut through all coats of the vessel. On a level with the lower border 
of the arch of the aorta there is a small diverticulum in the cesophagus, admit- 
ting the tip of the little finger. At the bottom of the diverticulum is a small 
sinus leading into the left bronchus. The wall of the diverticulum appears to be 
covered with epithelium, and there is no sign of recent inflammatory reaction 
(Fig. 104). 

Lungs.—Both lungs are mottled with small hemorrhages, evidently from 
inhaled blood. There is very well-marked hypertrophic emphysema. There 
is some recent blood-clot in the larger bronchi on both sides, particularly on 
the right. 

Stomach.—This is distended, and filled with recent blood-clot. There 
is no lesion of the mucosa. 

Small Intestines.—The upper part of the small intestine contains some 


blood. 





MALIGNANT GROWTH OF CAECUM SIMULATING APPENDICITIS : 


TREATED BY WIDE EXCISION OF THE BOWEL WITH A PART OF 
THE ABDOMINAL WALL. 


By J. RUTHERFORD MORISON, NEWCASTLE-UPON-TYNE. 


History.—J. T., boilermaker, age 49, was operated upon at North Shields 
Hospital, twenty-eight weeks ago, for appendicitis with an abscess. He states 
that the appendix was removed. The surgeon who operated found a hard 
nodular tumour. The wound had never healed up, and it continued to discharge 
matter, never feces. When walking, he has an acute pain in the abdomen just 
below the navel ; this pain disappears when he assumes the recumbent posture. 
There are no night sweats. He is not losing flesh. The bowels are fairly 
regular. 

On Admission.—Large, pale man. Pulse, temperature, and tonguc 
normal. 

Signs.—In the right iliac fossa there was a long oblique sear, and towards 
its inner end was a fungating ulcer the size of a penny piece. This ulcer was 
hard-edged, nodular (growth in excess of destruction), and fixed to the 
abdominal muscles (anterior wall) by a large hard tumour underneath. The 
groin glands were not enlarged. There were no nodules at the umbilicus, 
or in the supraclavicular fosse or liver. No growth could be made out 
per rectum. 

Operation.— November 22, 1913. The septic, sodden skin surrounding 
the ulcer was dried, and then soaked with iodine tincture. An elliptical incision 
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was made around the ulcer. The latter was covered with iodoform gauze, 
and the skin which had been isolated by the ellipse was sutured over this. The 
old sear was included in another ellipse, and the skin on either side was isolated 
by clamping Tetra cloths to it. The abdomen was then opened through the 
front of the scar, and as no secondary growths in the peritoneum or liver were 
discoverable, it was decided to make an attempt to remove the entire growth. 
The muscles of the abdominal wall were 
divided through their whole thickness to 
the adherent growth, then the adherent 
omentum was ligatured and divided well 
beyond the growth, leaving a considerable 
portion attached to it. More than ten 
inches of the terminal ileum (its removal 
being necessary because of old adhesions) 
with the attached abdominal wall and 
omentum, all of the large glands and 
mesentery of the ileocolic distribution up 
to the origin of the ileocolic artery 
(Jameson and Dobson), the czcum and 
ascending colon, and the hepatic flexure 
of the colon, were excised in one piece 
(Fig. 105). The ileum was anastomosed 
to the transverse colon, the gap in the 
mesentery closed, and the abdominal wall 
sutured in layers. No drainage was left. 
Intravenous transfusion was used during 
the operation. 

Fic. 105.—Diagram to show malignant The patient in ae appeared sa be 
growth and parts removed, including cwcum, any worse than if he had had his appendix 
Sroonding and part of transverse colon, and =~ yemoved—showing that the mortality of 
(M, M) Muscle; (Ss) Skin; (G) Growth; these large operations in the right iliac 
(O) Omentum; (1) Ileum : : 

fossa need not, with careful technique, 
be high. 

After-history.—The wound is now healed, except for a superficial granu- 
lating sore. 

December 9. The wound is healed in its deep parts, but the skin has 
gaped, and there is a granulating area present. 

Pathology.—A large growth extends from the lower end of the ileum, 
invading the abdominal muscles, and terminating in the skin ulcer (Fig. 105). 
The growth invades the ileal portion of the ileocecal valve, but it is as sharply 
cut off from the cecum as a stomach carcinoma usually is from the duodenum. 
The mesenteric glands are extensively involved. 

Microscopist’s Report.—Typical columnar-celled carcinoma, infiltrating 
the entire wall of the gut, and showing mucoid degencration. The glands 
show the same condition. 
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REVIEWS AND NOTICES OF BOOKS. 





Surgical Diseases and Injuries of the Genito-Urinary Organs. By J. W. THomson 
WALKER, M.B., C.M., F.R.C.S.. With 24 coloured and 21 black-and-white plates, and 
279 illustrations in the text. London: Cassell & Co. Ltd. 25s. net. 


Tue author hopes that this book ‘“ will prove of value to members of the profession 
engaged in general practice, and may also assist those on the threshold of a surgical 
career.” We believe that his hope will be abundantly justified, and that this book 
will take its place among the select few to which every surgeon turns for help on 
occasion. 

The volume is neatly and plainly bound, well printed, and the illustrations are 
excellent and not superfluous ; our only objection is to its weight, and we wish the 
author could have seen his way to publishing it in two volumes ; in future editions, 
which we are sure will be called for, we would suggest that the first two parts be 
bound separately in one volume, and the remaining nine parts in a second. 

The bibliography is particularly well done, and is kept within reasonable limits ; 
readers desirous of exploring any region of genito-urinary surgery more fully can 
easily find further references among those here given. We congratulate Mr. Thomson 
Walker on having had the courage to break away from tradition and leave out those 
procedures which have only an historical interest. 

The first two parts are devoted to the kidney and the ureter, and the standard of 
excellence is so high that it is difficult to choose matter for particular praise ; perhaps 
the best is the discussion on the value of the various tests of the renal function ; the 
author seems to attach most importance to the phloridzin test, but he points out 
that its fallacy lies in the pronounced effect which minor renal changes may produce 
on the glycosuria. As regards the tests by cryoscopy, electrical conductivity of the 
urine, ete., he expresses the opinion of more than one modern surgeon when he says 
that their results may be as well and more easily obtained by taking the specific 
gravity of the separated urine with a ureometer. We have felt for some time that 
the number and complexity of these tests show that they are none of them satisfactory ; 
they take much time, demand great accuracy, and are a source of serious incon- 
venience to the patient, especially if the latter is a man ; they are extremely difficult 
to apply in the case of children and of tuberculous patients with irritable bladders. 
Even with these drawbacks, one might continue to struggle on if any standard could 
be found which absolutely guaranteed the efficiency of the kidney in question. 

Parts 2 to 9 are devoted to the bladder, the urethra, and the male organs of 
generation ; of these, the section on enlargement of the prostate is admirable ; we 
heartily agree with the author that “ catheter life is, in fact, only indicated when 
operative treatment cannot be carried out.’ If surgeons would agree in teaching 
this to students and practitioners, the mortality of prostatectomy would fall in the 
future to a very small figure. 

We consider that this book would be still more valuable if the author would be 
less reticent in expressing his own opinion on the various methods of treatment and 
their results ; some of the statistics he quotes are quite out of date, and it would be 
of greater interest to the reader if the author were to give his own records. 

We offer our congratulations to Mr. Thomson Walker on having produced a 
work on genito-urinary surgery which will hold its place for many years as the best 
English text-book on the subject. 
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The Clinics of John B. Murphy,M.D. Vol. III, No. 1, February, 1914. Pp. 190, 91 illus- 
trations. London and Philadelphia: W. B. Saunders. 35s. a year. 

Tuts publication is of a unique character. It consists of a stenographer’s report of 
Dr. Murphy’s discourses and those of his visitors at his great teaching clinic. The 
present number deals with fractures of the ankle and the treatment of malleolar 
fractures by long nails, arthroplasty both of the hip and knee-joints, tuberculosis 
of the testes, bone grafting for ununited fractures, luxation of the patella, traumatic 
eompression of the spinal cord, and cancer of the breast. 


A Practical Treatise on Fractures and Dislocations. By Lewis A. STIMSON, B.A., M.D., 
Professor of Surgery in Cornell University Medical College. Seventh ed., revised and 
enlarged, pp. 930, with 459 illustrations and 39 plates. London: J. & A. Churchill. 
1912. 24s. net. 

PROFEssoR Stimson’s well-known work has justly earned a high place in the litera- 
ture of the subject of fractures, and the appearance of a seventh edition testifies to 
the appreciation which it has received. The chief additions deal with the treatment 
of old dislocations in which the work of Dollinger is fully utilized, a short hostile 
criticism of the operative treatment of fractures, and some sections on fractures of 
the small bones of the hand. 

As a most exhaustive store of information about the anatomy, incidence, and 
old literature of fractures this book is quite invaluable for the purposes of reference. 
But in the exposition of modern work, especially as regards diagnosis and treatment, 
it is disappointing. The use of z rays in diagnosis is mentioned rather to point out 
its fallacies than to urge its necessity. There is no account of any good operative 
technique, and operative measures, whether by plates or by transfixing pins, are 
dismissed in a few paragraphs which do not give a fair account of the subject. 





The Practice of Surgery. By RussELL Howarp, M.S., F.R.c.S., Surgeon Poplar Hospital, 
Assistant Surgeon London Hospital. Large 8vo, pp. 1227, with 523 illustrations in the 
text and 8 coloured plates. London: Edward Arnold. 1914. 21s. net. 

Tuis new text-book of general surgery represents the teaching at the London Hospital, 

and its illustrations are for the most part drawn from the museum of that institution. 
It opens with a short and practical account of bacteriology and immunity, 

without touching upon the theoretical conceptions of Ehrlich. The sections on 
infective conditions are clear, and illustrated by well-chosen figures showing pathological 
changes. We do not think proper justice is done to Bier’s hyperemia, in the revolu- 
tion it has brought about in the treatment of whitlows, and a curious error is made 
in referring to the production of hyperemia by suction as “ active hyperemia,” 
when this term ought to be reserved for hypereemia caused by hot air. The chapters 
on wounds, hemorrhage, diseases of blood-vessels, and shock are on the usual lines. 

Some exception may be taken to the definition of secondary hemorrhage as being due 

to ulceration of the vessel wall, ‘“‘ before thrombosis has occurred.” It surely ought 

to be, ‘* before healing has occurred *’ ? The acapnia theories of shock are perhaps 
wisely omitted, and it is taught that saline infusion for shock is harmful except when 
there has been much loss of circulating fluids. The chapter on tumours is particularly 
well and profusely illustrated. Deformities are very fully described in a remarkably 
concise manner, and the value of muscle and nerve transplantations is regarded 
as doubtful. We should have thought that posterior root resection deserved at 
least to be mentioned in the treatment of spastic paralysis. The descriptions of 
aneurysms have some good diagrams of collateral circulation after different types of 
ligature, but no justice is done to Matas’ operation, which is described as though it 
always aimed at the reconstruction of the arterial trunk ; whilst excision of the sac 
is referred to as the operation of choice. 

The chapters on peripheral nerves are quite up to date, as might be expected 
from the school associated with Head and Sherren. 

The operative treatment of fractures is mentioned without enough indication of 
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when it is required, and reference to cases of functional recovery with bad anatomical 
position ignores the findings of the British Medical Association Fracture Committee. 

The term periosteomyelitis is used to denote diffuse infective disease of the 
bone, and the dropping of the distinction between periostitis and osteomyelitis is 
good ; but why not speak of osteitis ? 

In the account of abdominal diseases, the description of subphrenic abscess 
calls for especially favourable comment. It is doubtful whether the short account 
of tumours of the ovary and uterus is of much value. We are surprised that three 
alternative lines of treatment are put forward for acute appendicitis, two involving 
the dangerous policy of waiting. Taxis for strangulated hernia might well be allowed 
to fall into oblivion, were it not that this remains a standard examinat.on question. 

In dealing with diseases of the abdominal viscera, frequent use is made of 
numerical classification and indented margins, which make for brevity and clearness. 

In putting down lists of alternative methods of treatment (e.g., for hydrocephalus 
or cleft palate) without indicating the advantages of each, the needs of examination, 
rather than those of practice, are considered. 

As a whole, the book attains the very highest level as a students’ text-book, 
for it is concise, clear, and well-illustrated. Its great drawback as a modern treatise 
is that it omits reference to so many matters of recent importance, particularly in 
treatment. Such, for example, are: bismuth paste in sinuses, the nail extension 
in fractures, resection of nerve roots, pyelography, aneurysmorrhaphy, arthroplasty, 
the relation of diseases of the appendix to those of the stomach and duodenum. 
Twice is the use of boiling water injected into the vessels of a malignant growth 
mentioned, but radium is dismissed with a word. 

Anesthesia is omitted altogether, and naturally such questions as intratracheal 
administration are not referred to. 

The book is beautifully printed, and the illustrations, both plain, coloured, and 
microscopical, are of the highest order of merit. 





Transactions ofthe New York Surgical Society. Vol. I, 1912. Edited by W.C. Lusk, m.p. 
Pp. 360, with numerous illustrations. Philadelphia: J. B. Lippincott Co. 


Tuis, the first volume of the collected papers of the New York Surgical Society, 
opens with an interesting note by Lewis A. Stimson descriptive of the foundation 
of the Society in 1879 with a membership of eight. The book consists of the full 
text of eight papers, together with the discussions at the meetings. These have all 
appeared in the Annals of Surgery. 





Principles of Surgery. By W. A. BryYAN, A.M., M.D. Large 8vo, pp. 677, with 224 

illustrations. London & Philadelphia: W. B. Saunders Co. 18s. net. 
Tuts book deals with the fundamental facts or principles upon which the practice 
of surgery is based, and is, in consequence, a refreshing change from the average 
type of text-book. The subjects dealt with cover a vast amount of ground, and 
obviously the material is mainly obtained from the author’s personal experience. 
Subjects of a more general kind are dealt with in the earlier part of the book ; of 
these it is difficult to pick out any one for special criticism, as they all are treated in 
a most practical and useful manner, and at the same time are free from excess of 
theory. The sections on inflammation, suppuration, fistula, ete., are full of valu- 
able practical details, and are well worth careful study. Tuberculosis is discussed 
from all aspects in considerable detail. The later part of the book is entirely occupied 
with the subject of tumours, which is dealt with from every point of view, both 
clinical and pathological. The general description of tumours, and the special dis- 
cussion on cancer, are especially interesting and valuable. 

The book is very fully illustrated by plates which, for the most part, are _ 
graphs or microphotographs. These are admirably reproduced. 
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Anesthetics and their Uses and Administration. By DupLEY Wi_mor BvuxTOoN, 
M.D., B.S. Fifth edition. Demy 8vo. Pp. 478, with 8 plates and 84 illustrations. 
London: H. J. Lewis, 1914. 10s. 6d. net. 


Dr. Dudley Buxton has, with characteristic energy, practically re-written his book 
entitled Anestheiics, and has added a great deal of new matter dealing with modern 
methods and apparatus, the descriptions of which he has rendered exceptionally lucid 
by his ready pen and by a careful selection of photographs and woodcuts. 

Especially welcome will be the chapters devoted to intravenous ether, intra- 
tracheal ether, dosimetric chloroform, spinal analgesia, and local and regional analgesia ; 
in dealing with these methods, the author has carefully defined the indications and 
contraindications to be observed in their employment, and he has included sufficient 
details of technique to render these pages of great value to the practical student. 

Dr. Buxton’s plea for the employment of dosimetric methods of administering 
chloroform is put with clearness and fairness, and with less bias than one might have 
expected from such an ardent champion of this system. 

One of the most useful improvements to be found in the present edition is the 
expansion of the section dealing with local and regional analgesia; the letterpress has 
been brought up to date, and the pages have been embellished by the inclusion of 
plates from Mr. Rawling’s well-known book on Landmarks. 

The author has given us the benefit of his own wide experience in the use of 
preliminary alkaloids ; and he emphasizes the necessity for caution in their employ- 
ment in a large hospital where the nursing staff may not be large enough to provide 
the individual close watching which patients subjected to this method may require 
for some hours after operation. 

The book is very readable, it is full of information, and at the same time 
it is of reasonable size—features which cannot fail to make it popular with all 
students of the subjects of which it treats. 





Text Book of Local Anzsthesia. By Pror. GeorG HirscueE.L, Heidelberg, translated by 
by E. S. Kroun, with Introductory Preface by Pror. Dr. Wits. Pp. 181, with 
103 figures. London: John Bale, Sons & Danielsson Ltd. 1914. &s. 6d. net. 


Tus book is in every way a most complete guide-book of reference concerning the 
subject of local anesthesia. In the Heidelberg surgical clinic, about 50 per cent of 
the major operations are now done under local anesthesia; and although it is probable 
that this method will always hold a very subsidiary place in this country, it is 
nevertheless of great importance to have at hand a good guide, such as this book, when 
special cases demand its employment. A short historical survey is followed by a 
description of technique, the solution recommended for general use being 1 per cent 
novocain with adrenalin. 

The bulk of the book consists of detailed directions for carrying out local anzs- 
thesia in various regions and in different operations. The numerous clear and 
beautifully printed illustrations are a most valuable feature of the work. The sections 
on extradural and brachial plexus anesthesia are those which are especially valuable 
to English readers, as dealing with subjects not generally known in this country. A 
list of references to the most important papers on the subject and an index to subject- 
matter and to authors complete the volume. 





International Clinics. Vol. IV. Pp. 312, with 10 coloured plates and 55 other figures. 
Philadelphia: J. B. Lippincott Co. 35s. per year. 


Tuts volume is full of interesting matter appealing to the most catholic medical taste. 
There is, however, only one article of outstanding importance to the surgeon. It is 
by A. S. Warthin on the subject of traumatic lipemia and fatty embolism. This 
most excellent article constitutes a monograph on a subject which has been rather 
overlooked lately. The literature is fully given, and a number of original cases are 
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described, with careful histological descriptions and drawings. The distinction of 
cardiac, pulmonary, and cerebral types of symptom-groups is a good one, and there 
can be no doubt that the nature of many of these cases must be overlooked nowadays, 
or mistaken for some bacterial infection. 

P. G. Skillern reports some “ interesting surgical cases.” J. M. Gaston discusses 
gunshot wounds after experience in the wars of China. 





Kurzgefasster Lehre v. d. Knochenbruchen mit besonderer Berucksichtigung ihrer 
Mechanik u. Biologie (A summary of the teaching concerning Fractures, with 
special reference to Mechanics and Biology). Edited by Dr. F. DE QUERVAIN, with 
the assistance of Dr. Tu. CuristEN and Dr. H. IseELt1in; founded on the notes of the 
late Dr. H. ZuppincGer. Part I. Pp. 140, with 123 illustrations, and with portrait of 
Dr. Hermann Zuppinger. 1913. Leipzig: F. C. W. Vogel. Price 9 marks. 


Dr. ZUPPINGER was the man who most thoroughly and consistently established the 
principle of the treatment of fractures in a position of semi-flexion of the joints; and 
he invented several excellent splints in order to maintain this position whilst extension 
treatment was in progress. The present small volume is chiefly a résumé of the 
theory and practice which are involved in this idea. 

A short historical summary begins by stating that the extension treatment of 
fractures goes back to Avicenna in the 11th century. The mechanics of the origin 
of the different forms of fractures resulting from various forces is well explained, 
and the different types of displacement are referred to mathematical principles. ‘The 
section on muscle physiology is very important ; it lays down clearly the relation 
between (a) the injury, and (b) extension forces on the one hand and muscle contrac- 
tion on the other. An excessive traction upon a muscle causes inflammatory reaction 
in its substance, which leads to permanent degeneration, especially in elderly people ; 
it is only within three days of the accident that the muscles can be restored to their 
normal physiological conditions ; after this time compensatory shortening must be 
overcome by a damaging force. All this leads up to the importance of placing the 
limb in such a position, midway between extreme extension and flexion, that the 
longitudinal displacement can be overcome by the minimum of extension force. 

The section on treatment is good from this one point of view, and the teaching 
is especially directed against that of the Bardenheuer school, in which extension 
is maintained in the fully extended position, and by means of very heavy weights. 
Ten pounds will do more for the semiflexed limb than double this weight for the 
extended limb, and with much less discomfort to the patient. But, from the stand- 
point of other forms of treatment, the book is wholly inadequate ; and it would 
have been better had it been designated as a compendium dealing with the treatment 
of fractures in a semiflexed position. 

This volume is termed Part I, and we should have been enabled to form a better 
idea of the plan of which it is a part, if there had been a forecast of the contents of 
the remaining portions. 





The Surgery of the Stomach: A Handbook of Diagnosis and Treatment. By 
HERBERT J. PATERSON, M.A., M.c. Second edition. Pp. 342, with 83 illustrations and 
plates. London: James Nisbet & Co. Ltd. 15s. net. 


THE appearance of a second edition of Mr. Paterson’s book, within such a short time, 
is evidence of its popularity. 

The amount of revision necessary has, of course, been small. The chapter on 
the physiology of gastro-enterostomy has been practically re-written, and Mr. Paterson 
strongly advocates the views which he holds. Recent work on fibromatosis of the 
stomach receives adequate notice, and a pleasing innovation is the reproduction in 
pairs, for use with the stereoscope, of the photographs illustrating the operation of 
gastro-jejunostomy. 
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Ulcer of the Stomach. Bw CHARLES BOLTON, M.D., D.SC., F.R.C.P., Director of Pathological 
Studies and Research, and Lecturer in General Pathology, University College Hospital 
Medical School, and Physician (with charge of cut-patients), University College Hospital. 
Pp. 396, with 35 plates and 15 figures in the text. London: Edward Arnold. 15s. net. 


ALTHOUGH a large amount of work has been done upon the subject, gastric ulcer 
still presents many problems to be solved—especially those of its pathology and exact 
diagnosis. In Dr. Bolton’s book these two problems have been carefully studied, 
and the author’s views, as well as those of other authorities, are clearly stated. The 
book is divided into seven sections—Definition and Varieties—Etiology—Pathology— 
Symptomatology—Diagnosis and Prognosis—Treatment—Complications and Sequel 
—and is well illustrated by many excellent photographs and microphotographs. 

In the section on pathology, gastric ulcers are divided into acute, transitional, 
and chronic varieties. A distinction is shown between acute ulcer and erosion, partly 
by the fact that, in the former, the initial lesion is hemorrhage into the mucous 
membrane, which eventually becomes digested, leaving an ulcer; whereas, in the 
latter, the blood bursts through, causing a small lesion in the mucous membrane, 
which does not go on to ulceration. 

Several causes of ulcer are discussed, the chief of which are bacterial infection, 
of either general or local origin, and the development of a poison of metabolic origin 
—gastrotoxin. This latter gives rise to a change in the constitution of the gastric 
cell, which may then be acted upon by the gastric juice without actual death of the 
cell first taking place. The author states that the initial change in the formation 
of an acute ulcer is not thrombosis, embolism, or hemorrhage, but is an auto-digestion 
brought about by the action of this poison, gastrotoxin. 

In the chapter on treatment the latter is fully dealt with, the description of the 
author’s method being followed by short accounts of those of Lenhartz, von Leube, 
Senator, and Cohnheim. 

In the treatment of acute ulcer, rectal feeding is not recommended except in 
the case of hemorrhage, when it is used for the first forty-eight hours, and then, if 
all bleeding has ceased, feeding by the mouth is commenced. Operation is advised 
for hemorrhage from an acute ulcer only in the rarest cases ; the method of choice 
being gastrotomy with ligation of the bleeding point, the author holding that gastro- 
enterostomy is useless for such conditions. A full diet table is given for the treat- 
ment of chronic cases ; and Dr. Bolton holds that a patient should not be subjected 
to operation for chronic gastric ulcer until he has suffered for three years, during 
‘which time three attempts at medical treatment have failed. The operation he 
advises is that of excision of the ulcer with the performance of gastro-enterostomy. 
Gastro-enterostomy alone is useless except for ulcers near the pylorus. 

The work should prove of value to those interested in the subject of gastric 
ulcer. 
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JAMES SYME. 
1799-1870. 


JAMES SyME, surgeon, of Edinburgh, father-in-law of Joseph, Lord Lister, was 
the second son of a Writer to the Signet. Born in Edinburgh and educated at 
the High School, he soon became interested in chemistry, and in 1818 discovered 
the process of rendering fabrics waterproof which was afterwards patented by 
Macintosh, of Glasgow. Attracted to anatomy by his friendship with Robert 
Liston (1794-1847), he became Liston’s demonstrator and successor -as a 
teacher. Syme merely used anatomy as a means of fitting himself for the 
profession of an operating surgeon, and in 1826 he abandoned it. 

Quarrelling with Liston, he was refused the office of surgeon at the Royal 
Infirmary in 1829, and immediately opened Minto House as a public hospital 
and dispensary. Here he took apprentices, and did such good surgical work 
that an order was issued forbidding his admission to the Royal Infirmary. 
Amongst his earliest apprentices was Dr. John Brown, the author of Hore 
Subsecive, and it was with his apprenticeship fee that Syme is said to have 
bought his first carriage—a gig. 

The balance sheet of Minto House is interesting as compared with the 
expenses of hospitals at the present day. There were 24 beds, and in three 
years and a quarter 8097 surgical cases sought relief, of which 1094 were 
admitted into the house. The count and reckoning of the establishment was :— 


RECEIPTS FROM 1829 TO 1833. | EXPENDITURE FROM 1829 TO 1833. 
°° a 8 a 
Contributions ive PF: 918 3 5. Furniture and medicine .. 6538 9 1 
Students’ fees ie ste 222 8 O | Rent, taxes, and wages .. 716 19 8 
From Mr. Syme .. .. 1775 11 4 | Miscellaneous es > SERae- Fh 
Maintenance of patients .. 1500 0 38 


—— a 
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At Minto House Syme inaugurated the system of clinical teaching of 
surgery which afterwards shed lustre on the Edinburgh school. It consisted 
in grouping together a certain number of cases which bore a resemblance to, 
and alliance with, each other, and without the presence of the patients or any- 
thing to illustrate the discourse, to point out the similarities, the differences, and 
the methods of treatment. Syme usually employed the operating theatre for 
the delivery of his lectures. > 

In 1831 he was defeated in a contest for the post of Professor of Surgery 
at the Royal College of Surgeons of Edinburgh, Mr. Lizars, with the help of 
Liston, securing a majority by one vote; but in 1833 he was appointed 
Professor of Clinical Surgery in the University of Edinburgh, in succession to 
Mr. Russell, who retired in his favour. The managers of the Royal Infirmary 
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thereupon granted him facilities for teaching, and upon the withdrawal of 
Liston to London, Syme became undisputed master of the situation and 
obtained the chief surgical practice in Scotland. When Liston died in 1847, 
Syme was elected to fill his place at University College; but, finding after 
a few months’ trial that the position was not suited to his taste, he resigned it, 
returned to Edinburgh, took up his former offices, and continued to occupy 
them almost to his life’s end. He died of arterial degeneration, after a prolonged 
illness, on June 26, 1870. 

Syme was amongst the boldest and most original surgeons of the era 
which immediately preceded the introduction of anzsthesia. As early as 
1823—when he was as yet only twenty-four years of age—he performed the 
first amputation at the hip-joint which had been done in Scotland, Liston 
helping him. In 1827 he removed successfully the lower jaw, and in 1829 
he excised the upper jaw, for the first time in Great Britain. In 1832 he divided 
the sternomastoid muscle for the relief of wryneck, and claimed that this 
subcutaneous tenotomy was the first recorded in British surgery. 

The amputation at the ankle-joint which now bears his name was intro- 
duced in 1846, and a few years later he was occupied with the treatment of 
aneurysm, a subject which always exercised a fascination for him because it 
developed and displayed his unrivalled qualities as a surgeon—foresight, 
dexterity, and unfailing resource. Pressure forceps were unknown, and he 
was accustomed to lay open the’sac, insert his hand, stop the bleeding from 
within, and pass a ligature round the artery above and below. His treatment 
of urethral stricture by external urethrotomy after passing a staff through the 


stricture, published in 1849, was a great advance upon the older methods, 
and held its ground until it was displaced by Wheelhouse’s operation. 

Syme not only took a leading part in contemporary medical polemics, but 
he was keenly interested in medical education, and asa member of the 
General Medical Council he was active in remodelling the curriculum. His 
hobby was gardening. 
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THE EXPLORATION OF THE KNEE-JOINT: WITH SOME 
| ILLUSTRATIVE CASES. 


By EDRED M. CORNER, Lonpon. 


Tuis paper contains a description of the operative procedure which has been 
adopted in attempts to unravel some clinical problems propounded by instances 
of injured knee-joints. To the description of the technique are appended some 
records of cases in which I have found this surgical method useful. They will 
serve as an indication for the possible uses and merits of this operation. But it 
must not be thought that the collection represents more than a few of the 
instances in which the surgical method described was used, or the whole of the 
material upon which the author’s experience is based. 


In clinical work, from time to time, it becomes desirable to explore the 
knee-joint. The cases which require such action are particularly those of 
multiple and recurrent loose bodies in the joint, persistent disability after the 
internal derangement of the joint, or persistent chronic synovitis. Doubtless 
there are other reasons for exploration. Doubtless, also, many surgeons already 
have explored the joint. The method was first introduced to me by the paper 
by Mr. Robert Jones, of Liverpool, and Mr. Alwynne Smith, of Winnipeg, in the 
first number of the British JOURNAL OF SURGERY, 1913. Information has 
reached me since that other surgeons, such as Ollier, had already done this 
operation. But it is only since the advent of modern surgery that the technique 
employed can so surely prevent infection as to render the exploration of the 
joint a logical and justifiable proceeding. Hence all records in the era prior 
to Robert Jones have been disregarded. 

To explore the joint it is necessary to open it in such a way as to allow 
the maximum of inspection with the minimum of disability afterwards 
Hence I advocate the extension of the operation recommended by Jones and 
Alwynne Smith. This is performed as follows :— 

An incision,* parallel to the long axis of the limb, is made over the front 
of the leg from about three inches above the patella to the tubercle of the tibia. 
The skin and fat are divided. All skin edges are hidden by sheets of 
sterilized cambric held in position by tissue forceps. The fibres of the rectus 
femoris muscle and the ligamentum patella are then split in their middle, and 
the patella is divided longitudinally. The division of the bone may be done with 
asaw; or, and I believe as better carpentery, it may be completed by a chisel 
or osteotome, as is the custom of Mr. Robert Jones. The joint is now opened 
and the synovial membrane of the suprapatellar pouch divided along the 








* For illustrations of the steps of the operation, reference must be made to the Trans- 
actions of the American Medical Association, and to the Lancet, 1914. 








line of the incision. 
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Forming a kind of diaphragm across the lower part of 


the joint (see Figs. 108 and 111), from the ligamentum patelle to the femur, 
is the ligamentum mucosum, with the ligamenta alaria on either side. It 


is necessary to detach the ligamentum mucosum from 
its attachment to the femur, and divide it, separating 
the ligamenta alaria, in order to see the posterior part 
of the joint. (It is noteworthy here that the trouble- 
some hemorrhages in this operation are from the loose 
tissue between the quadriceps femoris and the supra- 
patellar pouch of synovial membrane, and from the fatty 
tissue in the ligamenta alaria.) When this is done, the 
two halves of the patella can be retracted with sharp 
hooks, and the knee flexed so that the condyles protrude 
between the two halves of the patella and allow the 











Fic. 106.—Knee-joint 


posterior part of the joint to be inspected (Fig. 106). 
This method of exposure of the joint allows every 


opened by median cranny to be examined by sight, and the ‘ septiciferous ’ 


arthrotomy. Anterior 


view. procedure of putting a finger, even gloved, into the joint 

is avoided. By this means I have operated upon many 
cases of intra-articular fractures of the femur, tibia, and patella. On two 
occasions I have been able to repair injured crucial ligaments. But perhaps 


the greatest instruction has been de- 
rived from instances of the internal 
derangement of, or foreign bodies in, the 
joint. It has been learned that in in- 
juries to the knee-joint other structures 
than the internal semilunar cartilage are 
injured; that the crucial ligaments are 
of prime importance (see Fig. 107); that 
recurrent foreign bodies in the joint com- 
monly follow upon injuries; that if the 
crucial ligaments are not injured, the semi- 
lunar cartilages may be, and generally 
vice versa; and so on. 

The functions of these crucial liga- 
ments are well seen during the operation. 
Both are tight in extension and in full 
flexion. Both are relaxed in semiflexion. 
This can be demonstrated on the opera- 
ting table, and the artificial crucial liga- 
ment I have made and shown to the 
Clinical Section of the Royal Society of 
Medicine* demonstrates it for the anterior 
crucial ligament. Sucha physiology differs 





Fic. 107.—Skiagraph to illustrate the 
dropping back of the tibia due to softening 
or destruction of the crucial ligaments. 


markedly from that given in the text-books, where it is said that the anterior 
crucial ligament limits extension and the posterior limits flexion. The truth 





* Proceedings of the Royal Society of Medicine, vii, 120-122. 
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is that both ligaments limit the extremes of movement in the joint, flexion 
or extension ; both are slack in the intermediate positions of the joint ; and 
both check rotation movements in the joint, particularly when the crucials 
are already tight—i.e., in extreme flexion and extension. It is when rotation 
movements are least restrained, in semiflexion, that the semilunar cartilages 
are most prone to injury. By limiting such movements, the post-operative 
stiffness of a joint makes it appear stronger and improved. 

After having concluded his intra-articular work, the surgeon has to close 
the wound. This I advise in the follow- 
ing way (Fig. 108) :— Semel 

1. Close the synovial membrane of A 
the joint with a continuous catgut 
suture, one below and one above the 
patella. The ends contiguous to the 
patella should not be tied until all 
blood has been removed from the joint, 
as by a stream of saline. Continuous S 
in preference to interrupted sutures samme aner ae woes ened yee 
are used, because they give better and _ the diaphragm in the joint. 
more uniform closure of the joint cavity, 
thus preventing any extra-articular effusion of blood from entering the joint. 
This is very important, I believe, because blood in the joint will delay con- 
valescence, lengthen the time taken in re-acquiring full movements of the 
joint post-operatively, and invite the occurrence of infection, post-operative 
inflammations (synovitis), and suppuration. 

Absorbable sutures are used, in order that they 
shall disappear and in no way interfere with move- 
ment of the synovial membrane in such a way as 
to restrict free movements of the joint. 

The suture of the synovial membrane is import- 
ant, I believe, as it is surrounded on its extra- 
articular side by loose areolar tissue, which allows it 
to move freely when the knee is flexed, and it is 
in this extra-articular areolar tissue between the 
synovial membrane and the quadriceps muscle that 
post-operative oozing of blood, and therefore pus 
formation, is most likely to occur. Bleeding in this 
situation is hard to control, and is best stopped by 
_ Fic. 109.—Diagram show- hot pads of gauze wrung out of carbolic lotion. 
gas gua a — When the ends of the sutures close to the 
arthrotomy of the knee- patella are tied, it is seen that the two halves of 
Gama a wo ptitehes. the bone are brought reasonably into apposition 
space is also indicated. and that it is unnecessary to wire them together. 

The bleeding from their-sawn surfaces has ceased. 

2. Another continuous suture of catgut unites the rectus femoris, the 
pre-patellar tissues, and the ligamentum patelle. At times, such as when 
flexion of the knee during the operation acts like an Esmarch’s bandage and 
tourniquet in making a bloodless wound, it is impossible, when the knee is 
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straightened, to check quickly and surely the oozing hemorrhage which 
exudes from the loose tissues under the quadriceps muscle. In such a case 


the continuous suture is not used, but merely one 
close above and one close below the patella (Fig. 109) 
—or a single one has been put round the patella 
(Fig. 110). All oozing is thus allowed free escape, 
and none enters the joint. If it is desirable to drain 
the wound for the twenty-four hours, let a glass 
Kocher’s tube be placed at its upper end, with the 
inner end of the tube beneath the quadriceps muscle 
in the loose areolar tissue outside the joint (Figs. 





109 and 110). 








Fic. 110.—Diagram show- ° 
ing anterior and sagittal the operation. 


3. A third continuous suture unites the skin 
edges. A laterally-applied splint, such as a back 
splint, is useful for the first twenty-four hours after 


ae ae Os: Perhaps the most important lesson to be learned 


arthrotomy of the knee- 


joint with one patellar from exploring the knee-joint is that the ligamentum 
stitch. Drainage of the sub- — mucosum and the ligamenta alaria form a diaphragm 


crureus space is also indi- 


cated. across the joint from the ligamentum patellz to the 

femoral condyles. In this way the joint is separated 
into two cavities (Fig. 111), of which the former, the anterior, is divided— 
incompletely—into two (the suprapatellar and the middle) by the patella, 


and the latter, the posterior, is divided—incompletely— 
into two lateral chambers by the crucial ligaments. 

This teaches at least two important lessons : 

First, it is impossible to empty the joint by tapping. 
As the joint becomes empty, the anterior and the posterior 
chambers communicate less and less, until finally there 
exists no communication. 

Second, it is impossible to clear the joint by lavage 
unless the posterior chamber is freely opened. To open 
this chamber thoroughly, the patella and the ligamentum 
patella must be split and the ligamenta alaria cut away. 
Then, and not till then, can the posterior chamber be 
washed out. Even then it is necessary to flex the knee so 
that the femoral condyles protrude between the fragments 
of the split patella, in order that the crannies at the back 
of the joint may be scoured thoroughly. 

The after-treatment of these cases is simple. At the 
end of twenty-four hours the splint is removed and the leg 
left free or between sandbags. The patient can move it 
(active movement) as soon as he likes. If there is no 
inflammation in or around the joint, the movement will 
return fully and completely. If there is inflammation about 





Fic. 111. — Dia- 
grammatic represent- 
ation of a_ sagittal 
section of the knee- 
joint, showing the 
diaphragm of the 
joint, and the supra- 
patellar, middle, and 
posterior chambers. 


the joint, passive movements will be required. Personally, I believe that 
the less care about movements required of the surgeon, and the more about 


those effected by the patient, the better the result. 
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convalescence there need be no hurry or worry about movements of the joint. 
The patient should merely be encouraged to move the limb. Patients are 
usually kept in bed some days, say a fortnight ; but they can be got out of 
bed before that. The larger general and median incisions certainly cause a 
little longer convalescence than the small and local ones; but in complex 
cases the result is much more satisfactory. 

On more than one occasion it has been observed that a loose body, which 
has caused locking of the joint by being crushed between the femur and tibia, 
may become adherent to the synovial membrane and be no longer loose. 
But it would seem that though the loose body may be cured by natural means, 
the injury inflicted upon it by being nipped between the femur and tibia results 
in changes which cause it to adhere to the adjacent synovial membrane. Of 
such I have seen several instances, two of which are noted amongst the cases 
recorded at the end of this paper. Thus, a loose body in a joint may be cured 
by natural means in two ways: (1) It may grow so large as to be too big to 
get nipped in the joint ; (2) It may be so injured by the locking of the joint 
that it becomes adherent to the synovial membrane. To treat a recently 
locked knee with rest and plaster of Paris is logical, though opposed to the 
modern methods of massage and activity. 


ILLUSTRATIVE CASES. 


Case 1.—Pneumococeal Arthritis of Knee. Thorough lavage of the joint. 


The patient was a single woman,.age 35. Three weeks previously she had had a 
slight attack of pleurisy on the left side. About a week later the right knee became 
swollen and painful. The pain was of a shooting character. With treatment, hot 
fomentations and painting with iodine, the pain soon disappeared, leaving a swollen 
knee. On admission to hospital the right knee was greatly swollen. The swelling 
was fluid, and extended up the thigh further than the confines of the synovial 
membrane. The skin “‘ pitted on pressure ”’ over the tibia for some distance below 
the joint. The temperature was 100°4°, and the pulse-rate 120. 

OPERATION.—This was done shortly after her arrival at hospital. A median incision 
was made over the knee. The rectus muscle, patella, and ligamentum patelle were 
split longitudinally. The joint cavity contained purulent fluid and lymph which 
had extended upward beneath the constituent muscles of the quadriceps extensor 
femoris beyond the limits of the subcrureus pouch of synovial membrane. The liga- 
mentum mucosum was separated from its femoral attachment, and the ligamenta 
alaria detached so as to allow full ingress to and egress from the posterior chamber 
of the joint. All the chambers of the joint were then washed out with a quantity of 
warm saline solution. The rectus, the patc!la, and the ligamentum patellze were 
then united by a continuous catgut stitch, the skin wound being closed with a 
similar stitch. ; 

Eight days after operation, although the pulse-rate had fallen from 120 to 88 and 
the patient’s general condition was much better, the joint still contained fluid. Five 
ounces of purulent fluid were removed. Rhonchi and crepitations were present over 
both lungs behind. Some incisions were made into the joint where pus had escaped 
from it. The pathologist’s report stated that a pneumococcus had been cultivated 
from the fluid removed. From this time onward the patient slowly mended, 
convalescence being retarded from time to time by attacks of pyrexia, followed 
by the discharge of pus from one or other of the incisions, and defervescence. 
During one of these attacks an unnecessary incision was made into the popliteal 
space. The patient left the hospital, after being in for seventy-three days, with 
a stiff knee. 
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This case illustrated clinically the following points :— 
1. The great value of median arthrotomy of the knee in allowing access 
to every cranny of the joint. 

2. The subsequent absence of extravasation of pus from the joint into 
the popliteal space. 

3. The surgical treatment allowed the patient with a neglected infection 
of the knee to recover with a stiff but useful leg. 

Since leaving hospital the patient’s general health and the usefulness of 
the limb have improved very greatly. 


Case 2.—Internai Derangement of Knee. Unsatisfactory result from the removal 
of the semilunar cartilage. Slack crucial ligaments. 

The patient, a married woman, age 32, fell in 1907, and twisted her left knee. 
For six months after the accident she could not walk, and the joint remained swollen 
and weak. Occasionally it gave way, causing the patient to fall, but it never locked. 
In 1909 the right internal semilunar cartilage was removed. For the next four years 
the patient suffered no inconvenience or pain in the joint, but the knee was never 
strong. Six weeks before admission to hospital the joint gave way, and she fell whilst 
walking across a room. It became painful and tender after this. The patient says 
that the joint locked, and that she heard a click on bending the knee. Since 
then the locking of the joint and falling of the patient has recurred several times, and 
she thought that she felt a small body on the inner side of the knee, which she fancied 
she could partly reduce by pressure. 

On examination, no swelling of the joint was found, nor any such lump as the 
patient described, nor could any trace of a loose body be found, in spite of repeated 
examinations. The heart, lungs, and kidneys appeared to be normal. 

OPpERATION.—The knee-joint was opened by a median anterior incision, the rectus 
_ femoris, the patella, and the ligamentum patellz being split. The interior of the joint 
was examined by sight, and all recesses syringed to remove blood-clot or other foreign 
body. Nothing but some thickened synovial fringes, and slackness and redness about 
the crucial ligaments, was found. The thickened parts were removed. The joint was 
closed with three layers of suturing: (1) The cut edge sof the synovial membrane 
were brought together with a continuous catgut suture to prevent blood entering the 
joint after it had been washed clear: the stitches were not far apart ; (2) Another 
continuous catgut suture was used to unite the split rectus femoris, patella, and 
ligamentum patellz ; (3) Another continuous catgut suture was used to coapt the 
skin edges. 

On the eighth day after operation the patient got up and began to walk ; she left 
the hospital seventeen days after operation, all being well. 


Since leaving the hospital the knee has improved, and at the present 
time the patient has full strength and movement in the joint. 


Case 3.—Intra-articular Fracture of the Femur. Foreign body in the joint, and 
its fixation subsequent to its being nipped between the femur and the tibia. Excision 
of the internal semilunar cartilage. 

The patient was a clergyman of young middle-age. About six months before I 
saw him he was riding a motor-bicycle and collided with a motor-car in turning a 
corner—a head-to-head collision, the car cutting the corner. His left knee was injured 
by the lamp bracket of the car... The wound left by the bracket in the skin healed, but 
the knee remained swollen, distended with fluid. The joint was weak and unsafe, 
not permitting of sufficient movement to enable him to do his clerical work. At one 
time he and several friends felt a movable body in the joint. Later, this body could 
no longer be found, but as the joint apparently made no progress to recovery, seeming 
as weak and useless as before, Dr. Charles Wheen brought him to me. 

On examination, the joint was found to be partially distended with fluid, sufficient 
to cause the patella to float. The synovial membrane was thickened. Rotation of the 
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tibia was performed fairly well, but flexion of the joint was strictly limited to 
about 45°. Pain was complained of mostly over the inner side of the joint by the 
lower part of the patella. The disability was so great that the patient employed a 
crutch. Two skiagraphs of the joint showed no bony lesions; the general outlines 
were blurred as the result of chronic synovitis of six months’ standing (Figs. 


112 and 113). As the causes of the dis- 
ability and synovitis were not clear, and the 
joint was certainly not getting better, the 
patient was advised to have an exploration. 

OPERATION.— On February 12, 1914, 
Dr. Wheen assisting, the knee-joint was 
opened by a median longitudinal incision, 
the fibres of the rectus femoris and of the 
ligamentum patelle being separated, and the 
patella sawn longitudinally. The ‘ foreign 
body’ which had been felt in the joint, and 
subsequently became lost, was found ad- 
herent to the synovial membrane above the 
patella. It was a triradiate piece, consisting 
largely of articular cartilage, with a layer of 
bone on its deeper surface. On retracting 
the inner fragment of the patella with a 
hook, it was seen that the piece of bone had 
been gouged out of the internal condyle of 
the femur. Further examination of the 
joint showed that, having pierced, or pushed 
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Fic. 112.—Chronic synovitis of six months’ 
duration, producing blurring of the skiagraph. 
The translucency of the inner parts of the 
inner condyle of the femur and the inner 
tuberosity of the tibia is noteworthy. Possi- 
bly the translucency results from loss of 
function. 





Fie. 113.--Skiagraph of a knee from a 
case of previous septic arthritis. It shows 
blurring and transparencies similar to those 
in Fig. 112. 


in front of it, the synovial membrane and fat 
to the left of the patella, the lamp-bracket 
had divided the anterior attachments of the 
internal semilunar cartilage, and then im- 
pinged on the internal condyle. It was 
necessary to remove the internal semilunar 
cartilage and the detached fragment of the 
internal condyle. All hemorrhage having 
ceased, and no blood being in the joint, the 
cut edges of the synovial membrane were 
sutured with a continuous catgut suture. 
Likewise the split rectus femoris, patella, 
and ligamentum patellze were united with 
another continuous catgut suture, as were 


also the skin edges. Great care was taken to obtain perfect hemostasis. 
The whole wound healed by first intention, and the patient rapidly acquired 


the power of moving the joint. 


The particular points to emphasize in this case are :— 
1. The full and adequate exploration of the joint obtained by longitudinally 


splitting the patella. 
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2. The flexing of the joint by a second assistant was necessary to expose 
the back of it. 

3. The careful hemostasis. 

4. The fact that no blood was left behind in the joint. 

5. The use of continuous sutures to coapt the edges and so allow nothing 
to enter the joint from the outside. 

6. The speedy return of the power of movement. 


Case 4.—Internal Derangement of Knee. Excision of semilunar cartilage. 

C., a patient of Dr. Flegg, of Woodford, had suffered for quite fifteen years with 
pain in his right knee, dating from his having “* put the cartilage out” whilst playing 
football. During the last few years the pain in the knee had become steadily worse, 
and the joint itself would occasionally lock. On examination there was the usual 
tenderness on the inner side of the joint, and pain on full extension. Other move- 
ments were free and painless. The exact diagnosis was uncertain, and was given 
judiciously in the words of Hey, the old Leeds surgeon, “‘ internal derangement of 
the knee.” 

OrERATION.—On July 21, 1913, the joint was explored by dividing longitudinally 
the structures in front of the knee-joint. On retracting the two halves of the divided 
patella, it was at once seen that the internal semilunar cartilage had been separated 
from its anterior attachments and projected upwards into the joint. So far, surgeons 
have been unable to restore to the injured or broken cartilage its fixation and 
mobility—i.e., so that the detached part shall be fixed to the remainder of the 
cartilage and be free to move on the tibia. The internal semilunar cartilage was 
removed. Much blood was left in the knee-joint, which in consequence convalesced 
slowly. 

Since the operation the patient has lost all his pain and locking in the joint. 
Progressive improvement has continued since then. 


Case 5.—-Intra-articular Fracture of the Inner Condyle of the Femur. 

C. G., a boy, age 15, was playing cricket, and whilst batting twisted his knee ; 
he fell down at the time and could not continue his innings or any other play. 
The knee became very swollen and painful. When the swelling had to a large extent 
subsided, a loose body could be felt to the inner side of the joint. During the whole 
period since the accident, the swelling of the joint had never subsided entirely. On 
examination, both the fluid in the joint and the foreign body were easily apparent. 

OpERATION.—On the day after his admission to St. Thomas’s Hospital a vertical 
incision was made over the front of the knee. The rectus muscle, the patella, and 
the ligamentum patellz were split longitudinally. A piece of articular cartilage and 
underlying bone was found, the shape and size of a bean, detached from the inner 
condyle of the femur. This was removed, and all blood-clot, of which there was 
plenty, taken from the joint. 

The wound healed by first intention, but the knee became somewhat swollen, 
the joint containing fluid after operation. Moreover, on several occasions the tempera- 
ture reached 100° in the evening. The boy left hospital, on the twenty-seventh day 
after the operation, with free movement in his knee. 


Clinically, this case illustrates three points :— 

1. It was not right to remove the piece of bone separated by the fracture ; 
it should have been replaced, and maintained in position by a rectangular suture 
inserted through the condyle. Thus the contour of the articular surface would 
have been quickly restored, giving free and better movements of the joint 
(fewer adhesions). 

2. The disturbed convalescence illustrates the bad effect of blood being 
left in a joint. It excites a process of inflammation in the tissues, associated 
with the presence of such mild organisms as the Staphylococcus albus. Hence 



































THE, EXPLORATION OF THE KNEE-JOINT 199 


there were no better results shown by this patient: swelling, fluid in the 
joint, temperature raised to 100°, pulse 100-104; but no suppuration inside 
or outside the joint. 

3. The conditions found at the operation show clearly that the intra- 
articular fracture of the inner condyle of the femur was produced by 
movements of rotation (screw movement) of the inner condyle when pressed 
hard on the tibia.. In the majority of cases the internal semilunar cartilage 
becomes torn, broken, or dislocated by such screw movements. It must 
be recognized that such rotatory movements of the internal condyle, the 
external remaining relatively fixed, are natural to the knee-joint to a 
slight extent, and they are limited by the crucial ligaments. Hence any 
strain greater than that necessary to injure the semilunar cartilage will 
expend its force in causing an intra-articular fracture of the femur, a 
fracture of the spine of the tibia, or stretching or rupture of the anterior 
crucial ligament. There is a series of injuries following on screw-move- 
ments of the knee :— 

1. Injury to the internal semilunar cartilage 
Injury to the external semilunar cartilage 
Stretching of the crucial ligaments, particularly the anterior 
Partial rupture 
Rupture 
Fracture of the spine of the tibia 
7. Intra-articular fracture of the inner condyle of the femur. 

Intra-articular fracture of the outer condyle of the femur, or rupture of the 
posterior crucial ligament, shows that the violence producing the injury was 
very great, and that the joint has been practically destroyed. 


err? + 


Case 6.—Arthritis of Knee. Arthrectomy. 


The girl, L. P., age 14, was one of a family of nine healthy children. Beyond 
the usual childish ailments she had had no illness of note. Two years ago she first 
noticed trouble with her left knee. This was attributed to an accident. The joint 
became very swollen, tender, and painful, necessitating her remaining in bed for some 
time. Under such treatment it improved, but did not get quite well. Six months 
ago it became swollen again for no very obvious reason, and now the patient 
noticed pain on any movement of the joint. On examination, the knee-joint was 
very swollen, and she suffered considerable pain on movement. No evidence of 
other disease could be detected about the body. 

OpEeRATION.—A longitudinal incision was made over the front of the knee-joint. 
The rectus femoris muscle, the patella, and the ligamentum patelle were split vertically. 
The knee-joint was full of fluid—macroscopically, pus. An arthrectomy was done. 
The rectus muscle, the patella, and the ligamentum patellze were united with catgut, 
and the skin edges approximated with three rectangular mattress sutures. The 
edges of the wound were coapted with a continuous catgut suture. The wound healed 
by first intention. 

The bacteriologist obtained no culture from the fluid removed from the joint, nor 
could any evidence of tuberculosis be found. 

Three weeks after operation an extra-articular hematoma was aspirated. The 
cavity did not fill up again. 

The patient was discharged thirty days after operation, with the leg in plaster 
of Paris. 


This case was diagnosed as one of tuberculous knee, but pathologically 
there was no evidence of this. It is an example of the fact that what are called 




























































200 THE BRITISH JOURNAL OF SURGERY 








tuberculous knees are not always tuberculous. What causes the arthritis 
the pathologists with their present knowledge cannot tell us. 


Case '7.—Angular Deformity after operation for Tuberculous Disease of the Knee. 


F. S., age 6, had been treated for tuberculous disease of the knee for eighteen 
months. Eight months ago an arthrectomy had been performed. In general health 
the boy was very well. 

OpERATION.— A longitudinal incision was made over the front of the joint, and 
the rectus muscle, patella, and ligamentum patellz were split. The two halves of 
the patella were freed from their adhesion to the femur and retracted by sharp hooks. 
A wedge of partially ossified tissue was then removed, and theknee straightened. The 
split in the rectus muscle, patella, and ligamentum patelle was closed with catgut, 
and the skin with three mattress sutures, the edges being coapted with continuous 
catgut sutures. 

The wound healed per primam. As absorbable sutures were used, none had to be 
removed, and the patient was discharged, with his leg in plaster of Paris, eleven days 
after operation. The operation was quickly performed, so that convalescence was 
short. The retention of the patella was a great asset to the appearance of the 
limb. The whole case contrasts well with the slow and painful method of straight- 
ening a limb by means of apparatus. 


Case 8.—Arthritis of Knee (no evidence of tuberculosis). 


A. D., female, age 24, single, cook. No history of any tuberculosis in the family 
was ascertainable. She had previously had several operations for the removal of 
tuberculous glands from both sides of her neck, and one also for the removal of a 
prepatellar bursa. For some time the knee had been getting swollen and painful, and 
had been locking. On examination, there was some fluid in the joint, and the tibia 
had dropped backwards and outwards. The synovial membrane was thick and 
swollen. 

OPpERATION.—A median anterior incision was made, the patella, rectus femoris, 
and ligamentum patelle being split in the direction of their fibres. Somewhat 
extensive disease was found in the joint, with great destruction of the anterior crucial 
ligament, strongly suggesting that the disease was tuberculous. 

The wound healed by first intention, but for about a month after the operation 
the patient had an irregular pyrexia, the temperature reaching 100° at night. During 
this time the condition of the knee steadily improved. On account of the pain caused 
it was impossible to regain movement of the joint. 


Since leaving hospital the patient has progressed in general, health and 
with regard to the knee, both in lessening of pain and increase of movement. 

Examination of the tissue removed at the operation showed no evidence 
that the disease was tuberculous in origin. 


Case 9.—Ankylosed Knee. Nearthrosis. 


The patient, a boy, age 9, had ankylosis of his right knee from so-called tuber- 
culous disease three years ago. Several old scars were present round the joint. 

OpERATION.—Under ether, a median anterior incision was made over the knee. The 
patella, rectus femoris, and ligamentum patelle were split. The ankylosis of the 
knee made it difficult to separate the tibia from the femur, and owing to the irregular 
cleavage, the bones required to be fashioned so as to make them amenable to a new 
joint. Baer’s membrane was then used to cover the femur, tibia, and patella. These 
having been fastened in position, the wound was closed. 

The wound healed by first intention, but later in the convalescence one of the 
former wounds opened and discharged. Then it became necessary to remove the 
membrane in part. Finally, after about three months’ attempt to get a functional 
new joint, the limb was allowed to stiffen. 


It was felt strongly that in the case of the knee-joint so many of the 
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ligaments are destroyed, particularly the crucial ligaments, that it is impossible 
to get a good functional nearthrosis. The method of median arthrotomy offers 
the best chance of carrying out the necessary steps. 


Case 10.—A Slipping Knee. Reefing of the anterior crucial ligament. 


A girl, M. P., age 18, fell in 1906 whilst going downstairs, and doubled her knee 
under her. She had much pain, and was unable to straighten the knee. Later, the 
knee was straightened and put into a plaster of Paris splint for three months. In 
1907 the knee became more troublesome, and kept locking; the joint being 
swollen, it was thought to be due to tubercle. In 1908 the patient was admitted 
to St. Thomas’s Hospital, and had the leg massaged for ten weeks with very great 
benefit. The knee was nearly straight, and the gait almost normal. 

After being well for nine 
months she fell down again. Since 
this accident the knee has been 
the subject of recurrent attacks 
of locking. In 1911 she was again 
admitted to hospital, and had the 
internal semilunar cartilage re- 
moved from the knee. As an a- 
ray skiagraph taken later revealed 
the presence of a large foreign 
body in the joint, this was re- 
moved from the upper and outer 
part. In 1913 she was again ad- 
mitted, because the knee was un- 
safe and had caused her to fall 
and wrench it a month previously. 
The patient, describing her feeling, 
stated that she had the sensation 
of “ something loose in the joint.” 

OPpERATION.—Under an anes- 
thetic her knee was explored by 
means of a median arthrotomy. 
The crucial ligaments, particularly 
the anterior, were found to be 
slack, allowing an elevator to be 
easily thrust between the internal 











femoral condyle and the tibia. 
Nothing else was found wrong 
with the joint, beyond a certain 
amount of osteoarthritis. A reef 
was taken in the anterior crucial 
ligament by means of a silk suture 
through the external condyle of 
the femur, as indicated in the 
subjoined illustrations (Fig. 114). 
The wound was then closed. 


Fic. 114.—D1acrams ILLUSTRATING THE AUTHOR’S 
METHOD OF REEFING THE ANTERIOR CRUCIAL LIGAMENT. 


The external condyle of the femur, the anterior crucial 
ligament, the silk suture, and the drill are shown. (A) 
The drill pierces both the condyle and the ligament. (8) 
The end of the silk is threaded on the drill. (C) The silk 
is drawn through the ligament and condyle. (D) A 
second hole is made with the drill, the other end of the 
suture is passed round the ligament and threaded on the 
drill. (&) The second end of ‘he suture is drawn through 
the external condyle. (Ff) The slack ligament is reefed. 


After this operation the knee was much stronger, and freedom of movemeni 
quickly returned. When seen in May last (1914), she complained of pain down 
the back of her leg, which was due apparently to sciatica. The knee remained 
strong, but she lacked courage to use the leg—e.g., in going downstairs. This 
lack of courage could not be attributed to any weakness in the knee, but to the 
effect which years of * slipping knee’ had had upon her generally. 

In connection with this patient the following abstract from her letter of 


tulv. 1914, is of interest, as it shows her personal pleasure in the result of the 








' patient’s three accidents. 
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operation: ‘‘ I am thankful to say that the sciatica pain is very much better. 
In fact I seem to be losing it and getting so strong. I can. walk quite a long 
distance without feeling any effects. It seems the more walking I do, the 
better it is. I only wish that I felt as well in myself as in my knee!” A 
very good statement for a person whose knee has been ailing since 1906—- 
eight years. 

Though this is a kind of pioneer case, to be regarded as showing how such 
‘ slipping knees’ may be dealt with in the future, I would suggest that the 
result is quite promising enough to justify a surgeon in repeating, and probably 
improving upon, the hastily improvised technique of this case. Such a hope 
offers the possibility of much benefit to many people suffering from a similar 
disablement. 


Case 11.—Multiple Loose Bodies in the Knee-joint. Exploration of knee, 


E. S., age 58. Thirty years ago, whilst carrying a pail of water upstairs, the 
right knee suddenly ‘ gave way.’ The accident was followed by severe pain, and by 
treatment at St. Mary’s Hospital, 
London. Fifteen years later there 
was a similar accident, for which 
the joint was immobilized for six 
weeks at St. George’s Hospital. 
Six weeks before coming to St. 
Thomas’s Hospital she was at- 
tacked by severe pain in the knee 
whilst walking. She did not fall 
down, nor was the joint wholly 
incapacitated, as she managed to 
walk home. Later the joint be- 
came much swollen. 

Between these attacks the 
joint has always been weak; it 
also locks, and the patient is per- 
fectly cognisant of the presence of 
a foreign body. | 

OPERATION. — The joint was 
explored as recommended, and 
three loose bodies were found in 
it (Fig. 115). One was large, and 
lay in the subcrureus pouch of the 
synovial membrane. Indeed it is 
the largest foreign: body which I 
have seen removed from a joint, 
and was much too large to get 
between the femur and tibia, and 
thus lock the joint. Hence it was 
necessary to look for another ex- 


lanation of the clinical symptoms. 
Fic. 115.—Skiagraph of knee showing a large loose P Nd 


body (indicated by the arrow), and another by the inner Two loose bodies were found to 
tubercle of the tibial spine. A third,which was adherent give the required explanation ; one 
to the synovial membrane, is obscured by the shadow of was at the back of the joint, and 
the patella. The three loose bodies may represent the the other, no longer loose, was 
found by the external condyle of 
the femur, adherent to the synovial 
membrane. Yet it presented all the appearances of a loose body! Why was it 
adherent ? I would suggest that it was owing to being nipped between the femur and 
the tibia, probably in the last accident. The wound was closed as described above. 
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Case 12.—Notes illustrative of an Artificial Anterior Crucial Ligament, demon- 
strating the action of that ligament. 

The patient is a healthy man, age 29. Pre- ( 
viously he had had nothing the matter with the 
knee-joint. About seven years ago, whilst playing 
football, he fell down, twisting his knee ; shortly 
after the accident the joint became very swollen. 
Subsequently it became quite well and strong, 
i the patient playing football again. A second time 
he twisted his knee while playing. This time it 
never got well and strong again ; in consequence 
he had his internal semilunar cartilage excised, 
and was invalided out of the service later. At 
the present time he complains of pain and weak- 
ness in the knee-joint, which gives way suddenly, 
letting him down. The joint never locks, but it 
is too loose. On examination, it was found tto 
move freely in a lateral direction when extended, 
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; but flexion was limited. 
OpERATION.—The patella was divided longitu- 
; dinally, the rectus femoris and the ligamentum 


3 patelle being split in the direction of their fibres. 
P The anterior crucial ligament was found to be 
completely ruptured. A femoral loop of silver 
wire was passed through the external condyle 
into the knee-joint and made to interlace with a 
similar tibial loop through the tibia. This formed his apt cle sii 

a new anterior crucial ligament (Figs. 116,117, — ¢ipial and Ssanedal aame et Wile dood ra 
118). The joint was then closed. form an artificial crucial ligament. 









































Fic. 117.—Skiagraph showing side view of Fic. 118.—The same as Fig. 116, but with the knee 
the knee represented in Fig. 116, in extension. in flexion. Note the loose loops of wire with the 
joint in semiflexion. 
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The patient left the hospital within three weeks, being able to bend his 


knee to a right angle, and has continued to express himself as much pleased 
with the result of operation, speedily returning to active work again. 
In August, 1906, I saw this man. 














Fic. 119.—Fracture of both tubercles of 
the tibial spine. Before operation. 


Case 18.—¥ractured Spine of the Tibia- 


The patient, a young man, in the early part 
of last December injured his leg while playing 
football. A heavy man fell on the outer side of 
the knee of the extended limb. Shortly after the 
accident the knee became swollen, and there was 
considerable extra-articular swelling of the joint. 
Abduction of the knee was easy, and the tibia 
could be separated from the femur for half an inch. 
Flexion of the joint was impossible. On examina- 
tion, all movements of the joint were fair, but 
flexion was much restricted and painful. The signs 
and symptoms were such that two intelligent and 
responsible surgeons thought that there could be 
no serious injury in the joint. The skiagram (Fig. 
119) shows separation of both tubercles of the spine 
of the tibia. The outer tubercle was removed by 
means of a median arthrotomy (Fig. 120). 


Cases 12 and 18 were shown to the Clinical 
Section of the Royal Society of Medicine. 





He had broken the apparatus, given him 
after operation, to limit his knee move- 
ments, and had subsequently broken both 
wires. I was enabled to gain this in- 
formation through Mr. Robert Jones and 
Dr. Thurstan Holland, of Liverpool. 





Fic. 120.—Knee-joint shown in 
Fig. 118, after operation, at which 
the external tubercle was found to 
be practically a loose body and 
was removed. 
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RHIZOTOMY 


ON THE RESECTION OF 
THE POSTERIOR SPINAL NERVE-ROOTS (RHIZOTOMY). 


By VARIOUS AUTHORS. 


THE operation of the division of the posterior spinal roots, first performed by 
Abbe in 1888, has within recent years had its scope very greatly increased by 
the work of Foerster. The latter has clearly proved that it is a most potent 
agent in the abolition of spasm associated with spinal lateral sclerosis and in 
the relief of the visceral crises of tabes. These ideas were supported by such 
incontrovertible evidence, both theoretical and clinical, that they have found 
wide acceptance. In May, 1913,! Foerster was able to collect no less than 
267 cases of this operation, and these figures will be referred to again later on 
in the present article. The indications for the operation are such, however, 
that very few surgeons have had more than two or three cases under their 
personal observation. In this country, neurologists and orthopedists are 
those in whose hands fall most cases of neuralgia, tabes, and Little’s disease, 
and it is important to know to what extent this new surgical procedure can 
be recommended to our colleagues as an advance on their more conservative 
methods. For this reason it has seemed well worth while to make an appeal 
to those who have done the operation even in only one or two cases, to record 
their experience of it, in order that we may be able to form some judgement 
as to the technique, dangers, and other results which are attendant upon it. 

The present series of articles and case reports are arranged in relation to : 
(1) Spastic Paralysis; (2) Visceral Crises; and (3) Pain. These sections 
are followed by an attempt at a summary of results, and a correlation of 
these results with those already reported by Foerster. 


I—FOR SPASTIC PARALYSIS. 
By GEORGE E. WAUGH, Lonpon, 


The introduction of a surgical measure of such severity as resection of 
the posterior roots of the spinal nerves for the relief of spastic paralysis has 
at least the significance that other measures previously adopted cannot have 
been completely satisfactory. That so brief a period of time as five years 
has elapsed since it was first performed by Foerster of Breslau (1909) for this 
disease—a disease in which improvement and relapse under any mode of 
treatment notoriously alternate—renders the appraisement of its value, as 
tested by end results, almost impossible. 

The theory upon which the procedure is founded appears to be physio- 
logically correct, so that the apparent failures may be due to errors of practical 
detail, capable of rectification in the future, as experience is accumulated. 
In lesions of the pyramidal iract, resulting in hypertonicity of the muscular 
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system, the exaggerated spasm of the muscles depends in part upon the arrival 
from the periphery of stimuli to the lower motor are. By breaking the path 
of these impulses, a diminution in spasm ‘can certainly be brought about. In 
a case of spastic paralysis, whose functional disability was solely dependent 
upon spasm, a cure might reasonably be expected to result. The recorded 
cures of such cases are too few—apart from the fact that the time that has 
elapsed is too short to entitle them yet to be classed as permanent—to per- 
mit them to be used as a standard for estimating the value of the operation. 

That it has a considerable value is testified to by the number of ‘improve- 
ments’ that have resulted. Thus, Frazier in 1910 found marked improve- 
ment in one case out of three upon which he had operated, and in the collected 
records of ten cases in the hands of other operators, three cases of improvement 
are recorded. Kiittner, in the same year, considers that eight out of ten 
patients upon whom he had operated had benefited from the procedure. Von 
Eiselsberg in 1912 reports “ five greatly improved and four complete failures ”’ 
in his series of nine cases. In the writer’s series of six cases, two are much 
improved, one slightly improved, one unaltered, whilst two cases terminated 
fatally. 

Many of the early failures on record were undoubtedly due to the unfavour- 
able type of case selected for operation. Some of the recorded successes cannot 
be accepted as proof of the value of the operation, since a sufficient allowance 
for the improvement due to other measures of treatment adopted at the same 
time has not been made. Its true value can only be appraised when a suitable 
case has been selected, which has already derived the maximum amount of 
_ benefit from other methods of treatment, including massage, tendon-lengthening, 
and educational movements, and in which the residual disability is permanently 
relieved by resection of posterior nerve-roots. A failure in such a case to 
relieve the residual disability may be due, not to a failure in the principle 
of the operation, but to our lack of knowledge of the appropriate grouping of 
nerve-roots to be resected, or to our inability to recognize those nerve-roots 
with accuracy, at the time of operation. 

Certain cases are clearly inadmissible as subjects for this mode of treat- 
ment. Those with high grades of mental deficiency, with epileptiform seizures, 
eases of multiple sclerosis and syphilitic meningitis, and those in whom 
muscular paresis is more marked than muscular spasm, are not suitable for 
operation. 

The operation should not be done, as a rule, in children under the age of 
three years. Up to that age, from the earliest moment that the lesion is recog- 
nized, attempts should be made to improve the condition by massage, educa- 
tional exercises, and by tendon lengthening. If improvement results, then 
these measures must be persevered with until the condition of the patient 
becomes stationary. At that stage, if muscular spasm seems to be the main 
factor in arresting improvement, the resection of nerve-roots may be under- 
taken. The problem will then arise of the choice of nerve-roots to be cut. This 
must be solved by consideration of the groups of muscles chiefly affected. In 
the commonest types of case, the adductor muscles of the thigh, the hamstrings, 
and the calf muscles are involved, but in such varying proportions that in some 
cases only one of these groups may appear to be at fault. 
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Frazier draws up a table of “ the sensory distribution to the muscles of the 
lower extremities ” as follows :— 

Adductors of the thigh, L2, 3, 4, 5; extensors of the thigh, L5, S1, 2; 
flexors of the leg, L5, S1, 2; plantar flexors of the foot, L5, S1, 2. 

Assuming that only two out of three nerve-roots to any group should be 
resected, he observes that satisfactory results have been obtained after resection 
of any of the following combinations :— 

(a) L2, 3, 5; (b) L2, 3, 5, S2; (c) L2, 3, 5, SI. 

Foerster prefers the second grouping, and advises that not more than 
two successive roots should be cut. In addition to all these groupings, the 
writer has tried resection of L2, 3, 4, where adductor spasm has been a very 
intractable feature of the case. It does not seem possible at the present time 
to indicate an ideal grouping. A further limitation to the evaluation of any 
grouping is the impossibility of an accurate determination of the identity of 
the nerve-roots that have been cut. More than one root may emerge through 
the same opening in the dural sac. Gottstein records an instance in a case in 
his series of the exit of L5 and S1 through the same opening. In addition, 
the natural separation of the posterior from the anterior roots in the lumbar 
region within the dural sac is very imperfect, and a purely artificial separation 
has to be made in some cases by resection of the fibres that are lying posteriorly 
at the point of emergence from the sac. This may result in only a partial 
resection of the posterior root, and the failure of the operation may really be 
due to the activity of the posterior root fibres that have remained uncut. Con- 
versely, in such a case, where separation was purely artificial, fibres of the 
anterior root might have been cut in addition to the whole of the posterior 
root, but the error is more likely to be on the side of caution, leaving posterior 
root fibres intact. 

The size of the roots is no guide to their identity, and the small artery 
by which they are accompanied does not serve as a guide to the further sub- 
division into anterior and posterior root fibres. On the assumption that 
in most cases the lumbar and sacral nerves arise in a regular sequence from 
the cord, and that each nerve pierces the dural sac at a separate point of emer- 
gence, the complete exposure of the origin of these nerves should enable their 


individual identity to be established by counting them in sequence. This 


method has been used by the writer in his series of six cases ;_ but the inability 
to map out areas of paresthesia in children subsequent to the operation 
renders it impossible to prove that the procedure of resection of supposedly 
identified roots has been actually carried out. Electrical stimulation of the 
anterior roots as a means of identification at the time of operation has been 
suggested, but in practice it is difficult to perform. 

The mortality of the operation is high, even in the hands of those who 
report a large series of cases. At the recent International Congress of Medicine, 
Foerster’s death-rate is returned at 13 per cent, and Gallazzi’s at 20 per cent. 
In 1910, Klapp reported six cases with one death, Briesalsky three cases with 
one death, Gottstein, five cases with one death. In 1912, von Eiselsberg 
reported nine cases with no deaths. Under the care of the writer and his 
colleagues at the Hospital for Sick Children, Great Ormond Street, operations 
on fourteen cases have resulted in four deaths, two from shock and two from 
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septic meningitis. In all the recorded fatal cases in surgical literature, one 
or another of these conditions seems to have been responsible for the result. 

With a view to the elimination of shock, the writer has always performed 
the operation under spinal anesthesia, using Tyrrell Gray’s stovaine-dextrine 
fluid, and it is noteworthy that in his series of six cases, the one death from 
shock, some eight hours after operation, occurred in a patient to whom open 
ether had to be administered on account of the failure to induce anesthesia 
by the spinal injection. The other death, from septic meningitis, occurred 
three weeks after the date of operation. The patient appeared to be perfectly 
well for a fortnight after the operation, and the stitches had been removed 
on the cighth day from a wound that had healed by first intention. Six days 
later the wound gaped, and, like an area devoid of nerve-supply, appeared 
unable to heal firmly. In spite of re-stitching on two subsequent occasions, 
skin infection occurred, which 
subsequently involved the deep- 
seated tissues, and an ascending 
spinal meningitis supervened. 

The technique adopted in 
all six cases was as follows :—A 
straight incision is made over 
the lumbar spine so as to enable 
the whole of the lumbar spines 
and laminz to be turned up as 
an osteoplastic flap. The hemor- 
rhage produced by the separation 
of the erector spine muscles 
from the vertebre is slight, and 
is easily controlled by packing 
rolls of absorbent wool into the 
space between the spines and 
the detached muscles, and hold- 
ing them there firmly by retrac- 
tors. Complete hemostasis is 
thus secured before the laminze 
are cut. On opening the dural 
sac, the fluid of the spinal injection at once escapes, and a small wad of wool 
soaked in the stovaine fluid is then placed on the highest exposed area of 
the spinal cord. This serves to maintain anesthesia and to limit the escape 
of cerebrospinal fluid. 

Before the commencement of the operation a pair of clip forceps is placed 
on the skin at the point of junetion of the outer border of the erector spinz 
muscles and the lower border of the 12th rib. This serves to mark the posi- 
tion of the 12th thoracic nerve, which is then identified as leaving the highest 
part of the opened dural sac at a point on an exact horizontal level with the 
position of the clip forceps. The rest of the nerves are then identified by count- 
ing downwards. Possible fallacies have already been indicated. The whole 
of the lumbar and sacral nerves are steadied and rendered more accessible 
by passing fine gum-elastic bougies beneath the nerve roots on cither side at 





Fic. 121.—A case of spastic diplegia. (G. Waugh.) 
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their point of exit on the inner surface of the sac, before proceeding to divide 
them. To expose the 2nd sacral nerve it may sometimes be necessary to 
remove a small piece of the sacrum. No attempt is made to deal with the small 
vessels which accompany the nerve-roots, and no hemorrhage has ever resulted. 
The sac is carefully closed by a continuous catgut suture upon a small curved 
intestinal needle ; while finally, the osteoplastic flap is secured in position by 
stout catgut sutures through the muscles. 

Children do not appear to suffer from after-pains in the nerve-roots, and 
no disability seems to ensue in the vertebral column from the use of the osteo- 
plastic flap method. The results obtained have already been referred to. 

Fig. 121 shows one of the writer’s cases—44 years old. At the time of 
operation patient was unable to stand except by holding on to a table, and 
education for some weeks previous had failed to produce any improvement, 
Foerster’s operation was done under spinal anesthesia. Resection of posterior 
roots L2, 4, and S1, on both sides. The illustration shows the patient walking 
unaided a year later. 


Summary of Six Cases of Little’s Disease. 

Case 1.—Improved. 

Case 2.—Improved. 

Case 3.—Slightly improved. 

Case 4.—Unaltered. 

Case 5.—Died of shock after eight hours. 

Case 6.—Died of septic meningitis after three weeks. 

Comments.—The following conclusions may be drawn, with regard to the 
value of the procedure, subject to the reservation that the good results already 
achieved have not yet established their right to be regarded as permanent. 

1. That the procedure is only admissible in a small group of selected cases 
for the relief of spasm only. In Foerster’s own words at the British Medical 
Association meeting of 1913, it is suitable “‘ to stationary or very slowly progres- 
sive cases where the voluntary activity is still conserved to a certain degree.” 

2. That it is not capable of replacing other methods of treatment, but 
may be an auxiliary method of value. 

3. That other methods of treatment must be continued subsequent to 
operation, and above all, education in the performance of voluntary movements. 
Such education does not merely consist in telling the child to walk, but in the 
frequent and deliberate repetition of chosen movements until improvement 
occurs. Many failures can be attributed to the imperfect system of re- 
education that is adopted. 

4. That the mortality is high, but can probably be reduced by experience 
and elaboration of technical details. 

5. That failures to relieve spasm may be due to difficulties in carrying 
out the procedure, depending upen anatomical anomalies, and not due to an 
essential failure in principle. 


By E. LAMING EVANS, Lonpon.* 


In the three following cases an identical operation was performed. The 
lamin of the 11th and 12th dorsal vertebre and the 1st lumbar vertebra 
(in one case the lamine of the 2nd lumbar vertebra also) were removed. The 
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dura mater was incised and the posterior rcots were divided as close as 
possible to their origin from the cord. Alternate roots on either side were 
divided, corresponding roots on the opposite side were left undivided. 

The exposure of the roots by this procedure involves less sacrifice of bone 
than when they are exposed at their point of exit from the dural cavity. 

The determination of the roots is, however, less certain, and it is possible 
that S1 and 2 may be confused. 

The S83 is the last large root to be given off from the conus medullaris ; 
if this is identified it is easy to divide alternate roots above on the left side, 
and on the right alternate roots, corresponding with those remaining undivided 
on the left. The difficulty lies in estimating the line of separation between 
S3 and 2, for in this situation the fibres composing the posterior roots are 
given off from the side of the cord as a continuous band. 

In each case the roots which were divided were determined as accurately 
as possible. The injection of adrenalin was not employed in any of these 
three cases, and no serious hemorrhage occurred. 

The amount of shock was not severe. The spinal column was not appreci- 
ably weakened as the result of the laminectomy. 


Case 7.—Little’s Disease. 


E.R. Male. Was first seen at the West End Hospital for Nervous Diseases 
on July 22, 1909, at the age of 3 years and 3 months. He had never been able to 
sit up, or stand, or walk. 

There was no history of any trouble at the time of his birth, though he was only 
a seven months’ child. He was quite intelligent. His legs were found to be very 
spastic ; walking could not be performed, and such attempts as were made were of 
the cross-legged type. The legs were extended upon the thighs and the feet were in 
severe plantar flexion. Sensation did not seem to be impaired. ‘There was no 
incontinence. 

The jerks were increased and the extensor plantar response was present on both 
sides. 

The patient was admitted March 10, 1911, and was operated upon on April 7, 
when the L2, 4 and S1 roots on the one side, and the L3, 5 and S2 posterior roots on 
the other, were divided, after removal of the spinous processes and lamine of the 
11th and 12th dorsal and 1st and 2nd lumbar vertebre and vertical incision of the 
dura mater. 

The dura mater was then closed by a continuous catgut suture, the muscles on 
either side approximated by interrupted catgut sutures, and the wound closed without 
drainage. For some days after the operation the patient lost a very large amount 
of cerebrospinal fluid through the wound. There was no obvious sensory impairment 
after the operation, and the legs became at once much less rigid. The sphincters 
were unaffected. 

The deep and superficial reflexes remained as they had veen. The wound healed 
firmly, and the patient left hospital on June 4, 1911. 

He was seen from time to time in the out-patient department, and his powers 
of walking gradually developed. 

On September 9, 1911, it was noted that the patient could walk with the assistance 
of one hand, and the gait was not cross-legged. 

In a note on June 6, 1912, it is reported that he was walking much better, and his 
mother said that as a rule he walked with the soles of his feet flat on the floor. 

Spasticity was present, but was very much less than before the operation, and 
the patient was found to be able voluntarily to place his feet in the right-angled 
position. 

At the beginning of 1913, though improvement was still proceeding, it was 
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thought advisable to take him into hospital again, to see whether it would be possible 
to hasten his education in walking. The tendon reflexes were still exaggerated, and 
both plantar reflexes were of the extensor type. The position of the limbs was so 
satisfactory that any further surgical intervention upon them was deemed unnecessary. 
In this case it appears that the division of the posterior roots effected a real 
alleviation of the spasm and consequently of the patient’s inability to walk. 


Case 8.—Little’s Disease. 


H. S. Female. First seen at the West End Hospital for Nervous Diseases 
in March, 1908. 

At this date the child could walk if supported under the arms, but the gait was 
of the cross-legged type. 

The patient was again seen in April, 1910. She then seemed of poor intelligence, 
but could talk well. She was able to stand with help, and attempts at progression 
were impeded by the cross-legged position. The knee-joints were in a position of 
extension ; the ankles in one of severe plantar flexion. 

Abduction of the legs and dorsal extension of the feet were very limited, and 
there was considerable spasm of the adductors and triceps suris. The tendon jerks 
were all exaggerated ; the plantar reflexes were of the extensor type. There was 
occasional incontinence of urine. 

The patient was admitted to hospital in June, and again in September, 1911. 

On October 10, 1911, I divided the L3, 5 and S2 posterior roots on the one side, 
and the L2, 4 and S1 on the other. ; 

For a few days after the operation there was some painful spasm of the legs. 
There did not seem to be any sensory loss, nor was there any further degree of incon- 
tinence. The wound healed without trouble, and there was no escape of cerebro- 
spinal fluid. 

Unfortunately this patient had to be sent to a fever hospital on November 15. 
She was, however, again admitted to hospital in February, 1912, when the degree of 
spasticity had diminished. Her gait now suggested that of a very early beginner, 
and was a distinct improvement upon her mode of progression before operation, on 
account of the diminution of spasm. 

She was afterwards removed to a home, and we have not had an opportunity 
of further reporting upon the case. 
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Case 9.—Little’s Disease. 

“ P. D. Female. First seen at the West End Hospital for Nervous Diseases 

4 in May, 1908. 

i Famity History.—Father died of pulmonary tuberculosis. There were three 
iit j other children in the family, all of whom were healthy. There was no history of fits. 

; PERSONAL History.—The mother’s labour at the patient’s birth appears to have 
been normal ; but after birth the child bled from the cord rather severely, and for the 
first three months of life was extremely feeble. The legs were capable of movement, . 
and nothing abnormal was noticed by the mother until the child was eighteen 
months old, when the legs were noticed to be stiff. This stiffness has gradually i. 
increased, and the patient has never been able to walk, or even to stand. There was 
well-marked spasm of the adductors and the hamstrings ; the spasm in the triceps 
suris was but slightly marked. 

; An open section of the adductors was then performed. 
‘ On readmission into the hospital on June 18, 1912, the thighs were flexed and 
: adducted, but not so severely as before the section of the adductors. The legs were 
flexed at the knee-joints to an angle of 90°. The ankles were in a right-angled position. 
The spasm at the hip-joint could be slowly overcome by voluntary effort. No 
voluntary extension at the knees or ankles could be effected. The toes could be 
moved slightly in all directions. The musculature of the legs was, in point of size, 
much below the normal. The tendon reflexes of the legs were exaggerated. Neither 
clonus nor plantar reflexes were elicited. 
On June 25, 1912, I divided L1, 3, 5 posterior roots on the right side, and L2, 4 
and S1 posterior roots on the left side. The patient bore the operation well. For 
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some days after she suffered from pains which seemed to be of a cramp-like 
character. There was no escape of cerebrospinal fluid on to the dressings, and the 


wound healed quickly and firmly. 
By July 23 the legs seemed much less spastic, and had been extended and 


abducted, and kept in these positions by means of sand-bags. Complete extension 
appeared to be prevented by shortening of the hamstrings. 
At no time had there appeared to be any diminution in sensation, and the 


sphincters were unaffected. 

On September 9, 1912, the patient went home, there being much less spasticity 
and a much greater range of voluntary movement at the hips, knees, and ankles. 
The patient could not, however, stand. 

While the patient was away from hospital the spasticity seems to have increased, 
and by October 25, when she was readmitted, the spasm at the knee-joints was much 
as it had been before the operation. 

After continuous extension had failed to overcome the flexion at the knee-joints, 
the hamstrings were divided by the open method, and extension was again applied 
to both legs. Two subsequent manipulations were necessary to straighten the left 
leg at the knee-joint. 

In this case we were unable to satisfy ourselves that there was any permanent 
diminution of spasticity resulting from the division of the posterior roots. 

The improved position of the legs could only be ascribed to the tenotomies and 
manipulations, and retention in corrected positions. 


By PERCY SARGENT, Lonpon. 


The following notes deal briefly with the experience derived from seven 
cases of cerebral diplegia in which section of spinal sensory roots was under- 
taken for the relief of spasticity, and which have been followed sufficiently 
long to allow of some conclusions being drawn as to the results. 

Operative Technique.—I have always done the operation at a single 
sitting in these as in all other cases of laminectomy. 

I do not see that any advantage is to be gained from dividing it into two 
stages, whilst such division seems to me to entail unnecessary risks, including 
that of wound infection. In only one instance did any appreciable degree of 
shock occur, and in that case it was not sufficient to cause any real anxiety. 

The opening into the spinal canal entails the removal of the last thoracic 
and first two lumbar neural arches, the eleventh thoracic spine and a portion 
of the third lumbar arch having also been removed in one or two instances. 
This I have found to afford ample space. The nerve section has been made at 
about half an inch from the point of emergence of the rootlets from the cord, 
and I have usually excised a portion of the roots distal to the section, in order 
to leave the operative field tidy, and also to render regeneration more difficult. 
The operation has been conducted under a continuous stream of saline solution 
at 115° F., and hemorrhage has never given the least trouble. No other 
hemostatic has been employed or has appeared desirable. The total loss of 
blood during the operation is small. I have usually employed a continuous 
suture of fine silk for closing the theca, and have never had any leakage of 
cerebrospinal fluid. The only part of the operation which has presented any 
difficulty lies in the identification of the individual roots. Indeed, I have not 
found it possible to distinguish them with any degree of precision. The twelfth 
thoracic root can readily be identified at its point of egress from the spinal 
canal by following the lower border of the last rib back to its attachment to the 
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vertebral column; by counting downwards from the last thoracic root, the 
lumbar and sacral nerves can be approximately identified; but I have not 
been able to satisfy myself that this can be accomplished with certainty. It 
does not appear, however, that this is a matter of any great importance, as the 
results of division of alternate bundles, irrespective of their exact segmental 
number, are indistinguishable from those obtained after the most painstaking 
attempts at identification. This method of procedure possesses the advantage 
of simplifying and shortening the operation. 

Immediate Results.—Shock, as already observed, has with a single 
exception, been trifling. Pain referred to the legs, however, has evidently 
been severe, lasting from 24 to 48 hours. No sphincter trouble has been 
observed in any of the cases, but this is a point naturally difficult to decide 
upon in young children. The degree of flaccidity which is present immediately 
after the operation has in each of these cases been greater than that observed 
a few weeks later. If, therefore, any spasticity remains during the first few 
days, it is probable that sufficient roots have not been divided. 

After-treatment.—Unless appropriate after-treatment is assiduously and 
intelligently carried out, the operation is not likely to be of any benefit. 
The abolition or reduction of spasticity by operation should be regarded merely 
as a preliminary step, and as soon as the disability caused by involuntary 
over-action of the muscles has been removed, the patient must be taught how 
best to utilize such power of voluntary action as those muscles possess. In 
many cases old-standing postural deformities will have to be corrected ; tendons 
and ligaments may need division ; whilst splinting and manipulation of joints 
are sometimes required. The degree of voluntary power in the affected muscles 
which is revealed when their spasticity has been abolished varies greatly, and 
naturally influences the kind of after-treatment required. Where the power is 
good, the educational exercises can be instituted almost at once, and a child 
soon learns to walk. But in other cases some kind of supporting apparatus is 
necessary, and the patient must be taught to walk with its assistance. 


Shortly stated, the cases are as follows :— 


Case 10.—Little’s Disease. 


D.L. Female, age 5. Healthy, intelligent child. Arms unaffected. Walks 
with a shuffle, and frequently falls from crossing of legs. Spasticity involves chiefly 
adductors and calf muscles. Plantar reflexes extensor. 

OPERATION, Sept., 1913.—Laminectomy D12 to L38. Division of alternate 
bundles of posterior roots on both sides, beginning at L2. Little shock. Next day 
limbs flaccid ; no knee-jerks ; sphincters unaffected. Recovery uneventful. Treated 
with walking exercises. 

PRESENT CONDITION, July, 1914.—Walks well without assistance ; some slight 
spasticity of adductors. Knee-jerks very brisk, L > R. Plantar reflexes extensor. 
No ascertainable anesthesia. 


Case 11.—Little’s Disease. 


T. R. Male, age 5. (Under the care of Dr. C. R. Box.) Intelligent child. 
Left arm slightly affected. Has never walked. Stands, supported, with knees 
closely adducted and toes pointed. Abduction of thighs to less than 45°. 

OPERATION, Aug. 1913.—Laminectomy D11 to L2. On each side posterior roots 
L2, 3, 5 and S2 divided. Little shock. Next day limbs flaccid, L > R. Uneventful 
recovery. Treated with walking exercises. 
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PRESENT ConpDITION, July, 1914.—Can walk with help, and stand unaided. 
No spasticity. Knee jerks not obtained. Plantar reflexes flexor. Sphincters 
normal. No ascertainable anesthesia. 


Case 12.—Little’s Disease. 

L. B. Male, age 5. (Under the care of Dr. C. R. Box.) Healthy, intelligent 
child. Arms unaffected. Has never walked, but crawls about actively. Spasticity 
affects chiefly calves and hamstrings ; adductors little affected. 

OPERATION, March, 1913.— 
Laminectomy D11 to L1. Nerves 
of cauda equina found to be 
matted together and arachnoid 
thick and adherent. As far as 
they could be identified, L2, 3, 
5 and a sacral root were divided 
oneach side. Theca not sutured. 
Much shock. Next day limbs 
flaccid R > L. Recovery un- 
eventful. Later, tenotomy of 
hamstrings. Walking exercises 
and celluloid splint (Fig. 122). 

PRESENT CONDITION, July, 
1914.—Can stand upright, and 
walk with assistance. Limbs 
only slightly spastic, L > R. 
Knee-jerks absent. Right plan- 
tar reflex indefinite. Left flexor. 
Sphincters normal. No ascer- 
tainable anzsthesia. 








Case 13.—Little’s Disease. 


I. B. Female, age7. (Under 
the care of Dr. Ormerod.) Bright, 
intelligent child. Has never 
walked. Lower limbs extremely 
spastic, but power good. Spas- 
ticity chiefly involves adductors 
and hamstrings.. Right plantar 
reflex extensor ; left indefinite. 

OPERATION, November, 1911. 
—Laminectomy D11 to L2. As 
far as could be ascertained the 
roots divided on each side were 
L2, 3,5 and S82. Noshock. Re- 
covery uneventful. After opera- 
tion, both limbs flaccid, but some 
tone soon improved and the left 
a co ere “ eo gi yom rent became definitely spastic ; and 
a a (Made iy Lengeniien, Lid. ‘yas pages ana: though much less than before 

operation, it was still sufficiently 

spastic to prevent the walking 
exercises being properly carried out. Accordingly, in January, 1912, the theca was 
reopened ; it was full of cerebrospinal fluid, and the stumps of the divided roots 
were lightly adherent to dura. A bunch of posterior roots below D12, probably L2 
and 3 on left side were divided. Recovery uneventful. 

Three months later child was able to stand unsupported, and to walk with 
assistance. Lost sight of subsequently’. 


Case 14.—Little’s Disease. 
E. C. Female, age 15. (Under the care of Dr. James Collier.) Undersized 
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girl, both mentally and physically undeveloped. Has never walked. Arms 
unaffected. Extreme spasticity, but power good except at left ankle. Hamstrings 
more affected than adductors. Plantar reflexes extensor. 

OPERATION, August, 1913.—Laminectomy D12 to L2. Alternate roots divided 
from above downwards, beginning at L2, on each side. Much pain; little shock. 
Hamstring tendons divided later. 

PRESENT CONDITION, July, 1914.—No loss of sensibility. Very slight spasticity. 
Can walk with assistance, but deformities interfere. 


Case 15.—Little’s Disease. 

E. S. Male, age 19. (Under the care of Dr. Batten.) Mentally deficient ; 
right arm affected. Legs very spastic, especially adductors, left worse than right. 
Power good. Plantar reflexes extensor. 

OPERATION, July, 1911.—Laminectomy D11 to L2. Division on each side of 
L2, 38, 5 and S2, as far as they could be identified. Recovery from operation 
uneventful. 

PRESENT ConDITION, July, 1914.—Can walk with a little assistance. Very 
little spasticity. Can abduct thighs to a right angle. 

Case 16.—Little’s Disease, 

A. B. Male, age 34. <A cripple from birth. Intelligence poor. Many previous 
tenotomies with but temporary improvement. Can scarcely walk at all now. 
Extreme spasticity, and contractures at hips and knees. Plantar reflexes extensor. 
No sensory change. 

OPERATION, April, 1913.—Laminectomy D11 to L2. Division of four posterior 
roots on each side, approximately L2, 3, 5 and $2. Little shock, but much pain. 
Mental condition became such as to necessitate a male attendant, and educational 
treatment was impracticable. 

When discharged to infirmary the adductors were quite flaccid, the hamstrings 
slightly spastic, and the calves flaccid. Lost sight of subsequently. 

Comments.—It will be observed that in the above series of cases, four of 
the patients have been intelligent children under eight years of age. Three 
had never walked at all; the fourth could walk very little, and fell frequently. 
In all these the result can justly be regarded as satisfactory, and the three who 
are still under observation seem likely to improve yet further. 

The patient, 15 years of age (Case 14), who had never walked before, will 
probably be able to get about quite well by herself when the deformities 
have been further rectified, but will no doubt require the support of an 
apparatus. In Case 15, the mental condition precludes any hope that further 
improvement will be obtained. Case 16 cannot be regarded as a success. 

It seems clear that the best results are to be obtained in young children 
with good power and with little actual deformity, and in whom the mental 
condition is sufficiently good to allow of educational exercises being properly 
carried out. 





By HAROLD WILSON, Lonpon. 


The following is a case of spastic paraplegia associated with much adductor 
spasm. The patient was admitted into the Victoria Hospital for Children 
early in February, 1918, and I am indebted to my colleague, Dr. Douglas Firth, 
for an abstract of his notes on the child’s condition at that time. 


Case 17.—Little’s Disease. 


F. C. Boy, age 8. History.—First and only child, born at eight months. 
Labour lasted twenty-four hours, and was not instrumental. Immediately after birth 
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the child was blue, this condition lasting for some little time. The boy began to 
sit up when nine months old, and crawled at two years, but has never walked. 
No history of convulsions or other illnesses. 

EXAMINATION.—A healthy looking child, answering questions intelligently, and 
appearing very bright mentally. 

Head and neck.—Natural. 

Arms.—Natural. Reflexes natural. 

Legs.—No wasting of muscles. Slight flexion of the knees, and marked talipes 
equinus of both feet, due to contracture of muscles. Considerable adductor spasm. 
When the patient is held up by the arms and the feet put to the ground, he rests on 
his toes, with the knees pressed firmly together. On attempting to walk, there is a 
marked tendency for one thigh to cross the other and produce the scissor-leg position. 
The child is unable to stand unsupported. The adductor spasm is markedly diminished 
when the child is at rest in bed. 

Reflexes.—Knee-jerks brisk, Rt. > Lt. Extensor response to plantar stimulation. 
No ankle clonus. Sensation natural. 

The operation was performed on Feb. 18, 1913, under a general anesthetic, after 
preliminary infiltration of the spinal muscles with a solution of adrenalin, strength 
1—20,000. 

The laminz and spines of the twelfth dorsal, and the first and second lumbar 
vertebre were completely removed, the dura opened, and L3, 5, S2 posterior nerve- 
roots were divided on both sides at their attachment to the cord. 

The incision in the dura was then closed by suture, the spinal muscles were 
brought together over the gap left by removal of the laminz, and the incision was 
closed without drainage. 

There was no hemorrhage, and the only difficulty experienced was in the identi- 
fication of the individual roots. The method adopted was as follows: The last large 
nerve to leave the cord (S3) was first identified, and the posterior root of the nerve 
immediately above this (S2) isolated and divided. Next, the nerve leaving the 
spinal canal above the lamina of the third lumbar vertebra (L2) was traced back 
to its attachment to the cord, and the posterior root of the nerve below this (L3) 
divided. Finally, a bunch of filaments picked up midway between the posterior 
roots of the nerves already divided, were assumed to represent L5, and divided. 

There was considerable shock for the first few hours after the operation, but the 
child quickly recovered, and except for some spasm of the extensor muscles of the 
thigh for the first three days, made an uninterrupted recovery. No leakage of cerebro- 
spinal fluid occurred, and the wound was soundly healed when the stitches were 
removed on the seventh day. 





Comments.—My colleague, Mr. Elmslie, subsequently took over the care 
of the case in the exercise department of St. Bartholomew’s Hospital, and was 
good enough to perform a lengthening operation on the tendo Achillis of each 
foot. He writes the following note of the child’s condition on November 13, 1913. 

‘No weakness of spinal column. No spasticity in lower limbs now. 
Passive movements of all joints possible to full extent, the only movement 
requiring any force to complete it being extension of the knee. Voluntary 
movements can be performed in every direction, but the following are not 
full: extension of the hips and knees, and abduction of the hips. 

** Refleves.—Knee-jerk present on right, but obtained with difficulty ; 
active on left.- Plantar response not obtained. No ankle clonus. Abdominal 
and cremasteric reflexes present. No sensory loss discovered. 

‘** The child can only stand when supported, either under the arms or by 
holding his hands. In the latter position he can stand for a short time with 
the knees slightly flexed, the hips straight, the spine erect, and the feet flat on 
the ground; but the knees and hips soon give way. He cannot yet walk. 
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There has been very little progress during the last two months, probably 
because the child has had no exercise treatment except that given by the 
; parents at home, and because of his inability to hold his knees in the extended 
: position. I am now making a splint to keep the knees extended.” 

It will be noted from Mr. Elmslie’s report, that although the child is still 
unable to walk unsupported, the adductor spasm, for which the operation 
was performed, has been completely relieved. 





By MUIRHEAD LITTLE, Lonpon. 


Case 18.—S3pastic Diplegia. 


A. A. V. Male, age 44 years. Attended at the 
Royal National Orthopedic Hospital in June, 1911. 
Was an eight months’ child. Has not walked. 
Talked at fifteen months. Appears intelligent. Tonic 
spasm of adductors of thighs and of triceps cruris on 
both sides. Feet in position of talipes equinus. On 
November 138, 1911, was admitted an in-patient. 
Excision of portions 
of upper ends of 
adductors, and on 
December 4, length- 
ening of tendo 
Achillis on both sides 
by open operation 
(Anderson’smethod). 

Despite the con- 
tinual use of splints 
and plaster of Paris, 
the adduction of the 
thighs persisted and 
gave trouble, and in 
August, 1912, I pro- 
posed to divide the 
posterior roots. Be- 
fore doing so, Dr. 
Purves Stewart was 
requested to examine 
the patient, and he 
Fig. 123. —Voluntary abduction of reported as follows : 

thighs. (Mr. M. Little's Case.) Section of pos- 
terior nerve-roots 

might diminish the spasticity, which is now moderate 
in degree. Whether this diminution of spasticity 
would improve his motor power is an open question.” 

On August 23, 1912, patient was re-admitted. 
Heart, lungs and kidneys were normal. Wassermann 
reaction was negative; and on September 4, 1912, 
operation was performed. Adrenalin was injected 
into the tissues on each side of the lumbar spinous 
processes. Incision in the middle line. Laminectomy Fic. 124.—Standing erect. Fore- 
of four vertebrae. L2 and 4 posterior nerve roots =)" re aap oe oa 
on each side were divided. The dura was closed with Bie ae leite 3 
catgut continuous suture. The muscles were united 
in the middle line with catgut, and the skin with fishing-gut. No drainage. 

By September 12 the wound was healed by first intention, but cerebrospinal 
fluid collected, forming a large sausage-shaped swelling beneath the skin. This was 
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allowed to escape through an opening made in the line of incision with a pair of forceps. 
The fluid did not collect again. 

Jan. 2, 1914.—Very little spasm, but the patient cannot walk alone, apparently 
because he has no power of balance, although voluntary movements are fairly good. 


Comments.—In this case, as in others, the amount .of spasm varied from 
time to time. When he was examined by Dr. Purves Stewart it was moderate. 
At some other times it was severe, and the thighs were tightly locked together 
(even after operations on adductors), so that intertrigo was troublesome from 
the pressure of the opposed surfaces. This is quite relieved, and now (July, 
1914) the child can walk alone (Figs. 123, 124). 


By JONATHAN HUTCHINSON, LoNpDoN. 


Case 19.—Spastic Condition of Right Arm. 

Ada G., age 17. Admitted July 2, 1911; discharged August, 1911. 

Fourteen years ago she had a fit, followed by paralysis of right arm, leg and face. 
Leg and face are all right now, she says. Right arm, flexor tendons contracted, 
curling the hand and fingers up. Right hand 
smaller than left. Right arm spastic. Right 
knee-jerk increased. Babinski present. Ankle 
clonus. Some contraction of tendo Achillis. 

OPERATION. — C6 and 8 posterior roots 
divided on right side in spinal canal. 

ReEsvu.t.—For first few days slight tingling 
on ulnar side of arm and hand. Soon passed off. 
No sensory loss or change. Much less spasm of 
hand. Fingers and wrist can now be passively 
extended. No change in voluntary movements. 

Five days later, without trouble or marked 
resistance, the right elbow could be extended 
150°. At same time wrist straightened to 120°. 
Fingers and thumb completely extended. With 
gradual pressure, wrist and elbow can be im- 
proved still further. 


Comments.—This very marked improve- 
ment was, however, not maintained, and in 
a few months’ time, in spite of massage, 
galvanism, etc., the contraction had recurred 
completely. 

Although the operation did no harm, 
and at first promised some benefit, the final 
Fic. 125.—Case 19. Showing flexion result was a complete disappointment, and 





of fingers, wrist, and elbow. No ex- [| shall not try the procedure again in a 
tension could be made actively. (Mr. ce 
Jonathan Hutchinson’s Case.) similar case. 


By H. A. T. FAIRBANK, Lonpon. 


Case 20.—Spastic Paraplegia. 

A.C. Female, age 3. Admitted July 12, 1911, to Hospital for Sick Children, 
Great Ormond Street, under Drs. Colman and Thursfield. 

History.—Well till 18 months before admission, when she was beginning to 
walk and talk. Caught measles. Never well since. No further attempt to walk 
or talk since. 

CONDITION.—Mental condition dull. Legs very rigid, scissor-leg deformity 
present. All the muscles affected. Can just stand, with feet in equinus. Reflexes 
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increased, ankle clonus present. Plantar reflex extensor. Abdominal reflex increased. 
(Athetoid movements noticed on one occasion only). Can just sit up. Arms 
unaffected. No strabismus. 

DriaGnosis.—Birth cerebral paraplegia ? Disseminated myelitis (Colman) ? 

OPERATION, Aug., 1911.—Laminz of D12 to S2 removed. Dura opened. About 
half an inch of posterior roots of L2, 3, 5 and S2 excised on both sides. Dura 
closed with continuous silk. Muscles and skin wound closed as usual. Time, 1 hour, 
complete. Condition good. Died of shock in 7 to 8 hours. The only useful guide to 
the individual nerves seemed to be S3, recognized as the lowest large nerve. 


By EDRED CORNER, LoNpDon. 


Case 21.—Spastie Diplegia. 

Mabel K., age 12. Admitted September 25, 1912. No family history obtained. 
Legs very spastic, especially adductors and calf muscles. Arms unaffected. Mentally 
dull. 

OPERATION, Oct. 9, 1912.—Laminectomy. Posterior root section L2, 3, 5, S1 
on both sides. Intradurally. 

March 27, 1913.—Readmitted. A good deal of adductor spasm. 

OPpERATION.—Tenotomy of adductors, both legs. 

By April 4, 1913, patient was commencing to walk, and could walk by August 8. 

Case 22.—Spastic Diplegia. 

Ruby R., age 9. Admitted October 11, 1912. Was a seven months’ child. 
Labour very difficult. No instruments used. Legs became stiff as child grew. 
Was in Children’s Hospital 5 years previous to admission. Tenotomies done 
by Mr. Steward. Was greatly improved and could sit up afterwards, not before. 
Cannot stand alone, but walks with wheeled chair. Cross-legged occasionally. 

CONDITION ON ADMISSION.—Mentally a vacant-looking child. Squint. Arms 
slight spasticity. Legs moderately spastic, chiefly in calf and hamstrings. 
Adductor spasm not very marked. 

OPERATION, Oct. 2, 1912.—Laminectomy. Posterior roots Ll, 3, 5; S2, 3 
divided by intradural method. 

Aug. 8, 1913.—Walks badly. 

Case 23.—Spastic Paraplegia. 

D. S. Female, age 7. Admitted Dec. 2, 1913. Arms unaffected. Legs, a 
good deal of spasticity of muscles, especially adductors, quadriceps and calf 
muscles. Patient unable to walk without assistance. Was in hospital in 1908, 
and had lengthening of the tendo Achillis on both sides. 

OPERATION, Feb. 24, 1913.—Laminectomy L2, 3,5. S2. Posterior roots divided 
on both sides. The dura was left open and a small glass drainage tube inserted. 
Tube removed next day. A week after operation there was an accumulation of 
cerebrospinal fluid in subcutaneous tissue. This was tapped, but the tapping had 
to be repeated on three occasions. The operation was also followed by some retention 
of urine and incontinence of feces. Patient gradually regained control. 

April 29, 1913.—Patient walked without assistance, and better than before 
operation, but inclined to turn her toes in. 





(Under the care of Mr. Ciocc, Evelina Hospital. Reported by Mr. E. G. 
GAUNTLETT.) 

Case 24.—Spastic Paraplegia. 

R. D. Male, age 6. Has never walked or sat alone. Nov. 7, 1911. 
Laminectomy D12, all lumbar, and a portion of sacrum. Nov. 28. Division of 
nerve-roots L3 and 5, S2, both sides. 

RESULT.—No improvement. 

Case 25.—Spastic Paraplegia. 


T. H. Male, age 6. Has never walked without support. Spasticity moderate. 
Scissor legs .on standing. Reflexes increased, Clonus present. June 138, 1911. 
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Laminectomy L1 to 5, and portion of sacrum. June 20. Division of roots L2, 
3 and 5, S2 resected. 
RESULT.—Some improvement. 


(Under the care of Mr. Ciocc. Reported by Dr. Orro May.)3 


Case 26.—Little’s Disease. 

A. P. Boy, age 5. Premature child, one of twins; spastic contraction of legs 
since birth. Legs in position of marked flexion and adduction, child not being able 
even to sit up. Poor intelligence. 

OPERATION, April, 1911.—Done in two stages. Divided L2, 3, 5, S2 on both 
sides. Immediate result was that the limbs became flaccid. Limbs kept in extension 
and abduction on splints. Passive exercises at the end of a fortnight. Boy could 
walk a little six weeks after operation, and further improvement was anticipated. 

Later report. Much improvement, can walk with support. 


(Under the care of Mr. Tyrreti Gray, Great Ormond Street Hospital. 
Reported by Mr. E. G. GAUNTLETT.) 


Case 27.—Terebral Diplegia. 

N.S. Male, age 43. Mentally deficient. Legs spastic, sometimes cross- 
legged. Can get about with assistance. 

Sept., 1912.—Laminectomy and division of posterior roots L2, 3 and 5, S2 and 3 
on both sides. 

REsu.Lt.—Some improvement. 


Case 28.—Spastic Diplegia. 

D. M. G. Female, age, 23. Mentally bright, has never walked. Typical 
spastic legs, marked adductor spasm (scissor-legged). 

July, 1912.—Laminectomy and division of posterior roots L2, 3 and 5, S2 and 
3, both sides. 

RESULT.—Some improvement. 


Case 29.—Spastic Diplegia. 

T.G. Male, age 4}. Mentally bright. Stands, and has some idea of walking. 
Spasm of adductors and flexors. 

Laminectomy and division of posterior roots L2, 3 and 5, S2 both sides. Also 
tenotomies. 


RESULT.—Some improvement, but not satisfactory. 





These three cases were done under spinal anesthesia, which Mr. Gray 
considers diminishes the mortality risk. 


(Under the care of Mr. Battie, St. Thomas's Hospital. Reported by 
Mr. E. G. GAUNTLETT.) 


Case 30.—Little’s Disease. 

F. D. Female, age 9. Very unsteady gait, high-stepping. Knee-jerks much 
increased. Babinski, etc. Has never walked properly. Operation, Aug. 1913. 
Death ten days later from septic meningitis. 


Case 31.—Little’s Disease. 


M.S. Female, age 17. Congenital. Numerous previous operations on both 
legs. Very spastic. Unable to walk. Field infiltrated with adrenalin. After 
operation spasticity much diminished. On discharge was able to walk in a splint. 


It is customary for these patients to attend the physical exercise depart- 
ment after operation, there to continue the education of the lower limbs. 
Some of them attend as out-patients long after discharge from the ward. 
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By HEY GROVES, Brisrot. 


The following case is typical of the limitations of the operation in Little’s 
disease, and of what may be expected from it in a bad case. The spasm of 
the adductor muscles was such that it completely prevented the paralytic 
muscles of the leg being used at all for walking purposes. This has been 
cured by the resection of the nerve-roots, and thus it has been made 
possible to educate him to walk. With 
this education his general intelligence 
has improved, and instead of being a 
bed-ridden imbecile, he is able to 
stand and walk. Whether it is worth 
while to do anything for an imbecile 
child may be an open question, but in 
this case of an only child, the parents 
seem to be pleased with the result. 


Case 32.—Little’s Disease. 

S.B. Male, age 7. Has always been 
of deficient intelligence, and never able 
to walk. Admitted to the hospital June, 
1912. 

ConpiT10on.—Both the lower limbs are 
in a condition of typical spastic paraplegia 
(see Fig. 126). They are always held 
crossed, and cannot be uncrossed without 
the exercise of great force. The feet are 
turned in, and when he lies in bed the 
knees are drawn up under him. He is 
imbecile and cannot talk. 

OPERATION, Jan. 3,:1912.—Removal of 
the lamine of D11 and 12, Ll and 2. Re- 
section of the following posterior nerve- 
roots: Left L2 and 4, Sl and 2; Right L38, 
5, S52, 3. Made a rapid recovery from the 
operation. 

The great adductor spasm completely 
disappeared after the operation, and has 
never returned. Fic. 126.—S. B. Case 32 of Little’s disease. 

ArTeR-History.—His mother has taken Se ae ee ee a eee 

great pains in carrying out the necessary 

exercises for his legs, consisting in daily massage and passive movements, and the 
use of a tricycle, by which, when his feet are tied to the pedals he can slowly pro- 
gress. Within two years of the operation (April, 1914) he had made considerable 
improvement, so that now he can stand and walk with a little assistance (Figs. 127 
and 128). His general intelligence has greatly improved, so that he can now speak 
enough to make himself understood. If his present improvement continues in 
strength and intelligence, there is no doubt that he will eventually be able to 
walk unaided. 








On the Present Condition of Three Patients operated upon some years ago 
and Reported in 1911. 
Case 33.—Little’s Diseas2, with Spastic Hemiplegia, 
L.R. Female, age 16. Marked spastic contraction of the right fingers and wrist. 
OPERATION, Dec. 20, 1910.—Resection of C6, 7, 8 and D1 on right side. 
Immediate abolition of spasm, with great improvement. 
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PRESENT ConpiTION, April, 1914.—The condition has entirely relapsed, and 
the hand is now quite useless. 


Case 34.—Left Spastic Hemiplegia. 

F. P. Female, age 33. 

OPERATION, March 13, 1911.— Resection of L2 and 4, S1 and 3 posterior nerve- 
roots on left side. The improvement in this case was of very temporary duration, 
and within six weeks of the operation the spastic plantar flexion of the foot was as 
marked as before. This I think was a case in which the wrong roots were divided. 




















Fics. 127, 128.—S. B. Same patient as Fig. 126, two years after operation. 


The L5, S1 and 2 are the roots which control the plantar flexion of the foot, and 
it would have been better to have divided L5 and S2 instead of S1. 

PRESENT CONDITION.—This woman is now neither better nor worse than before 
the operation. 


Case 35.—Spastic Paraplegia of Syphilitic origin, with very great Pain. 

J.C. Male, age 48. 

OPERATION, March 11, 1911.—Resection of posterior nerve-roots L1, 3 and 5, 
S1 and 2 on left side, and of L1 and 4, S1 and 2 on the right side. 

PRESENT CONDITION, Jan., 1914.—In this case there has been permanent relief 
to the painful spasms which were formerly very severe ; but there has been no recovery 
of movement in the paralysed legs, so that the man is a bed-ridden inmate of a work- 
house infirmary. He is, however, happy and contented, instead of being in constant 
pain and misery. 
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Pror. ALEXIS THOMSON, EpinpureGu. 
REPORTED By R. C. ALEXANDER, EpDINuURGH. 


The operation of resection of posterior nerve-roots has been performed 
on three occasions in Edinburgh. (1) A patient with spastic paraplegia (Case 
36) was relieved of spasm, but voluntary movement after two years is practi- 
cally nil. (2) A patient on whom the operation was performed for gastric 
crises in tabes (Case 43) had no recurrence of the crises after two and a half 
years. (3) In the third case, operated on for post-herpetic neuritis, the patient 
died forty-eight hours after the operation. I am indebted to Professor Alexis 
Thomson, Dr. Byrom Bramwell, and Dr. Edwin Bramwell, for permission to 
make use of the notes of their cases. 

Whilst these three patients suffered from different affections, the operation 
of resection of the posterior nerve-roots was. performed on all, and in that 
respect they present certain points in common in regard to the technique and 
results of the operation. 

In every case, the patient was placed in the prone position, with the head 
over the end of a table and resting on a head-rest, so that the face was left clear 
for the anesthetist. The Rothdriger apparatus proved of great service, 
chloroform, ether, and oxygen being administered. 

In order to determine the necessary site of operation, the following method, 
which was worked out on the cadaver, was adopted. As a first step in the 
operation, scratches with a needle were made on the skin at the level of origin 
of the nerve-roots which it was proposed to resect. These served the double 
purpose of indicating the appropriate site for the incision, and giving the 
surgeon the level of the nerve-roots at any time during the operation. 

The method of exposure was by a rectangular incision, permitting a flap 
to be turned to one side. In separating the soft parts from the spine, a chisel 
was used, and the free hemorrhage was checked by previous injections of 
1-5000 adrenalin into the tissues, and by packing the wound for a few 
moments with gauze soaked in the same solution. 

In all cases the spines of the vertebrae were removed with bone forceps, 
and the laminz on both sides taken away. When the dura was opened the 
cerebrospinal fluid seemed to be at moderate pressure. 

In each case identification of the posterior roots in the cervical and 
dorsal regions was comparatively easy, from their position and smaller size 
than the anterior roots, but in the lumbar and sacral regions considerable 
difficulty was experienced, From three-quarters to an inch of cach root was 
resected. The dura mater was closely stitched with fine catgut or silk, and 
the skin wound closed, drainage being effected by a stab wound through the 
base of the flap. 

The effect of the operation on cutaneous sensibility varied. The organic 
reflexes were not affected except in Case 36. 


Case 36.—Resection for Spastic Paraplegia. 
A young woman, age 31, a mental nurse, was admitted from Dr. Byrom 
Bramwell’s wards to those of Professor Alexis Thomson on December 6, 1911, 
suffering from spastic paraplegia of gradual onset and three years’ duration. She 
complained of stiffness and pain in the lower limbs, and inability to walk. 








224 THE BRITISH JOURNAL OF SURGERY 


On examination, the lower limbs were found to be spastic and completely power- 
less, except from slight movement of the toes. When patient was at rest the muscles 
relaxed to a certain extent, and she could flex the hips and knees slightly when lying 
on her side. The adductor muscles were very spastic and the knees closely pressed 
together : they could be separated by gradual traction, but any sudden movement 
caused the spasm to reappear. The abdominal muscles were also liable to spasm. 
She was unable to sit up in bed. 

The deep reflexes of the arm were slightly increased, and the knee-jerks greatly 
exaggerated. There was marked and sustained ankle-clonus on both sides, and plantar 
reflexes showed an extensor response. Organic reflexes were normal, except for slight 
frequency and precipitancy of micturition. 

Sensation of light touch was diminished over the distribution of segments L1, 
2 and 3; sensation of temperature was diminished, and of pain lost, over the area 
supplied by all the lumbar and sacral segments. 

On December 8, 1911, the posterior nerve-roots were divided, from the L1 to 
to S2 inclusive, on both sides. The immediate result was the disappearance of 
the spasticity, and complete motor and sensory paralysis in the lower limbs ; but 
the sensation returned gradually, and when patient was transferred to the medical 
wards on January 16, 1912, she was regaining the power of motion. She left the 
medical ward on April 1, 1912, and by that time could lift both legs off the bed and 
had good movement in the right foot. All the muscles in the lower limbs responded 
to faradism except the tibialis anticus, extensor proprius hallucis, extensor longus 
digitorum, and extensor brevis digitorum. 


Comments.—One of the anterior nerve-roots was hooked up by mistake : 
but the consequent muscular contraction in the limbs indicated its nature and 
prevented any damage. The wound healed normally. Cutaneous sensibility 
improved, and six wecks afier operation was very fair over both limbs. At 


no time was any area of hyperesthesia noted. 

Micturition was disturbed for six weeks. At first the patient could not 
empty the bladder, and required catheterization. Later, she felt the call to 
micturate, but was unable to hold her urine, and voided it precipitately in 
bed. For about ten days after operation her bowels moved only after an 
enema. She has now perfect control over all organic reflexes. 

Patient had massage and applications of faradic current while in hospital 
for about four months; after leaving hospital she had massage thrice weekly 
for a year. As the patient resides in England, I have not been able to 
examine her since. She, however, reports general condition excellent, but 
states that she has no voluntary movement in either leg. The right leg is well 
developed, but the left leg thin, and the left foot pointed. There is no spasti- 
city, and she can sit up for a considerable time. She states that “ except 
for the absence of voluntary movement in the legs she is in every way 
improved since the operation.” It is, however, disappointing to find that the 
power of movement has diminished rather than increased since the patient 
left hospital. 


(Under care of Mr. SarGent and Dr. Batren, St. Thomas’s.) 


Case 37.—Ccngenital (Familial) Sclerosis, with Spastic Paraplegia. 

Feb. 25, 19138.—W. K. Male, married, age 35. Harness maker. Difficulty in 
walking since birth; pain in the left thigh for three years. Slow improvement of 
gait until the age of 15, when he got gradually worse owing to stiffness of the left 
leg, the right remaining normal. Two years later had to use a stick when walking, 
and ten years later he took to crutches, which he has used ever since. Three years 
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ago commenced to have pain in left thigh, severe, darting and transient, and the left 
leg began to draw up permanently. Any exertion brought on the pain. About 
eighteen months ago constant aching began on the back and outer side of the left 
thigh : always worse when in bed. During this time the left thigh has practically 
been always bent up, being the most comfortable position. 

Nov., 1912.—Patient was admitted into St. Thomas’s Hospital for 3 weeks, only 
drug treatment applied. Patient lay in bed on his right side, with left leg and thigh 
completely flexed. Cranial nerves normal. Owing to forced flexion of left leg, the 
spastic condition of both lower limbs and of abdominal wall, patient was unable to 
rise to sitting posture without aid of hands. Tonic flexion, left. Lower limbs 
spastic, right and left. No sensory loss. 

Reflexes.—Arm, all present. Knee-jerk, R. present; L. not obtained owing to 
tonic flexion at knee. Ankle-jerks present right and left. Ankle-clonus right, left 
foot sustained. Patient requires two crutches. Sphincters no defect. 

March 7, 1913.—Examined under anesthetic. Deformity largely but not 
entirely overcome. Some tenotomies (especially of adductors) will be required later. 

OPERATION, March 11, 1913.—Laminectomy D11 (partial), 12, Li and 2 
(partial). Theca opened and L1 root identified. Posterior roots of L2, 3, 5 and 
S2 divided each side, portions of each being removed. Theca and muscles not 
sutured. 

March 15.—Great pain for two days. Abdomen rather distended, frequency of 
micturition. Legs flaccid though adductors still a little spastic. 

March 21.—No pain, flaccid, wound leaking slightly. 

April 4.—Soundly healed. Great improvement. 

May 138.—Division of L hamstrings. Rather more spastic again, especially 
adductors. 

July 9, 1913.—Going to convalescent home. Very great improvement. 








(By Mr. WitFrReED Trotter. Reported by Dr. PURVES STEWART.)? 


Case 38.—Spastic Paraplegia. 


Male. A veterinary surgeon, who had for some time had syphilitic disease of 
the cord. He had spastic paraplegia without sensory changes but with marked 
bladder trouble. 

OPrERATION.—Division of L1, 3, 5 on one side, and of L2, S4 on the other. The 
result was, that whereas formerly he could only walk by placing one foot just in front 
of the other, he could now do so by taking much longer steps, and the spasticity was 
diminished. He was so pleased with the result that he desired to come back and 
have more roots divided, so that he could take longer strides still. 


IlL—FOR THE RELIEF OF GASTRIC CRISES IN TABES DORSALIS. 
By GILBERT BARLING, BirMiIncHam. 


The innervation of the stomach is partly from the solar plexus and partly 
from the pneumogastric nerves, the latter containing mainly motor fibres but 
pretty certainly also some sensory fibres. 

The sympathetic system communicates through the splanchnic nerves 
with the dorsal spinal nerves from the 5th or 6th down to the 11th or 12th. 
Gastric crises have therefore been attributed on the one hand to irritation of 
the pneumogastric terminations in the stomach, on the other hand to irritation 
of the sympathetic endings in that organ. As a result, different operative 
proposals have been suggested for the relief of gastric crises, one by 
division of the pneumogastric nerves in the abdomen, a second by division 
of posterior dorsal nerve-roots, and a third by stretching of the solar plexus. 
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Possibly there are two types of gastric crises, a pneumogastric and a 
sympathetic. 

The earliest operative method adopted appears to have been by stretching 
the solar plexus. This procedure has been employed in several instances, by 
Vallas and Cotte in one case which, when reported appeared, to have been 
benefited ; but the interval between the operation and the report was very 
brief. 

Leriche and Dufourt report four cases, in three of which the patients 
had previously been subjected to laminectomy and posterior root division ; in 
the fourth, posterior root division followed the stretching of the solar plexus. 
None of the patients received any permanent benefit, though there was 
temporary amelioration of the crises, and the operators evidently anticipate 
little advantage either from posterior root division or from stretching of the 
sympathetic. 

I have only met with two examples of pneumogastric division, both by 
Exner: In the first, relief was given to the epigastric pain and vomiting, whilst 
the lower abdominal and the leg pains remained. In his second case, vomiting 
is said to have stopped, but the epigastric pain remained, the patient, however, 
only lived three weeks after the operation. Exner’s operation has the serious 
drawback that it disables the motor function of the stomach, and consequently 
gastrostomy has to be performed, a drain from the stomach to the duodenum 
being provided for the first three weeks. 

In 1908 Foerster suggested the division of posterior dorsal nerve-roots, in 
the belief that irritation of the sympathetic fibres in the stomach caused the 
gastric crises of tabes. He and several other surgeons have now exposed the 
dorsal portion of the spinal cord by laminectomy, and have divided a number 
of the posterior dorsal roots. The number of roots sectioned has varied from 
three to as many as six on each side. In my own case, six roots on each side 
were divided, from the 6th to the 11th, inclusive, and if I have a regret 
with regard to the operation, it is that I did not divide also the 5th and the 
12th. 

Frazier, one of the operators, has given an excellent account of the present 
position with regard to the operation in the American Journal of the Medical 
Sciences, and to his article I am greatly indebted. He has collected 30 
rhizotomies which showed 9 complete successes, 16 partial successes, and 
5 deaths. 

The operation is a fairly severe one, and should not be undertaken on 
patients in bad gencral condition. 

My case is one of the less typical examples of tabes dorsalis, and had 
amongst its early manifestations gastric crises. 


Case 39.—Tabes Dorsalis, with recurring attacks of Pain in the Abdomen, accom- 
panied by Vomiting. 

This patient, a male, age 34, was sent to me by Dr. Stanley Barnes, under 
whose care he had been for some time. 

The attacks began six years ago, and at first recurred only at intervals of six 
months ; gradually they became more and more frequent, till at the time of admission 
they recurred every two or three weeks, but may be weekly or even twice a week. 
The duration of any one attack varied from about three to eight days, and there had 
been no notable alteration in the duration. The pain on admission was of a gnawing 
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character and always felt in the epigastrium. It came on before the vomiting, and 
persisted longer; vomiting occurred frequently during the attack, but only gave slight 
relief to the pain. The patient had never noticed any blood in the vomit, and food 
as a rule did not make any difference to the pain, but he was unable to keep any food 
down during an attack. The attacks came on suddenly, but passed off gradually, 
and between the attacks the patient felt well and not troubled in any way. Since the 
attacks first began the patient has lost weight, but has not done so during the past 
eighteen months. 

Past History.—Gonorrheea thirteen years ago. Dysentery and enteric twelve 
years ago in South Africa. 

On ApMission.—Patient was very spare and looked somewhat wasted; he 
complained of pain in the pit of his stomach, and was vomiting small quantities at 
frequent intervals. No diseased condition could be made out in connection with any 
of the abdominal viscera. 

In addition to the gastric crises, the following other evidences of tabes were 
present : Argyll Robertson pupils ; absent Achilles jerk ; loss of pain on pinching 
the calf muscles ; almost universal analgesia ; Romberg’s sign. 

The gait was good, and there was no ataxy ; there were no lightning pains nor 
any difficulty with the bladder. 

During the few days the patient was under observation, it was noted on March 8 
that he had a great deal of pain and he was vomiting continuously ; on March 9 the 
note is, no vomiting, but much pain and very broken sleep in consequence. On 
March 11, much less pain for the past two days, and vomiting recurred on this day ; 
March 12, sick once, and had to be given morphia the previous night because of the 
pain; March 14, more pain, blood-pressure systolic 140 mm. Hg; March 16, much 
more comfortable, looks better and feels easier, no vomiting since March 12, blood- 
pressure 110 mm. Hg. During this time the temperature was normal, but the 
pulse was always rapid, frequently as high as 120 or a little more, and hardly ever 
below 100. 

Careful treatment by Dr. Stanley Barnes not having given any relief to the 
patient, and his life being a very distressing one, laminectomy and division of dorsal 
nerve-roots was decided upon. 

OPERATION, March 17, 1913.—In the prone position. The tip of the 4th spinous 
process was marked on the skin with a scalpel, the 11th also, and the head of the last 
rib. A median incision was then made from the 4th to the 12th thoracic vertebra ; 
bleeding was stopped almost entirely by gauze packing. The laminze from the 4th 
to the 10th dorsal vertebra inclusive were then removed. The dura was opened, and 
the wound was then flushed with warm saline and very gently dried. Two white 
flaky masses, somewhat larger than a pin’s head, were found lying loose inside the 
dura ; there was a little leptomeningitis which somewhat obscured the spinal roots, 
and rendered them difficult to be seen clearly. The roots were then picked up on each 
side with a blunt hook and divided with scissors, six roots on each side from the 6th 
to the 11th inclusive. The dura mater was now sutured with catgut, the spinal 
muscles were also carefully sutured, and the incision closed with silkworm gut. 

Shock was considerable, and two pints of saline were injected intravenously ; 
this restored the condition of the patient very materially. In the evening he had 
practically recovered from shock, was quite warm, had a good colour and a steady 
pulse, 104. 

There is little to be noted concerning his recovery from the operation, except 
that retention of urine was troublesome for four days afterwards. During this time, 
although some urine passed, a catheter had to be used each day; after March 21, 
the patient emptied his bladder by his own efforts entirely. On the ninth day all 
the sutures had been removed and the wound was quite healed. Although there was 
complaint of epigastric pain during the convalescence, there was no vomiting until 
April 18, that is twenty-seven days after the operation ; since that date vomiting 
has occurred on many occasions, but with much less severity than before the 
operation, and with less distress to the patient, the epigastric pain unfortunately 
has not been relieved. 
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A careful observation was made throughout the whole time of the operation on 
the patient’s blood-pressure. The following table shows what anesthetic was being 
given, the pulse rate, and the blood-pressure, until the operation was completed :— 


Cuart OF BLoop-PREssuRE (Riva-Rocct SPHYGMOMANOMETER) AND PULSE-RATE DURING 
OPERATION, MARCH 17, 1913. 











PLOOD 
TIME ANESTHETIC PRES- Tk STE REMARKS 
SURE sage 








10.40 | Ethy! Chloride followed 
by Ether for 5 minutes. 











10.45 115 ? Under anesthetic 
11.0 Oxygen begun, con- 
tinued throughout 
operation 
11.10 95 | 106 Laminz exposed, considerable haemorrhage 
11.15 | Chloroform. Harcourt 90 112 Pulse regular 
Inhaler, 2% 
11.20 20 120 Pulse regular. Sawing commenced 
11.25 86 103 Pulse regular. Dicrotic 
11.30 Ditto, 1 % ? 110 Pulse regular. Dicrotic 
11.35 80 | 120 Pulse regular. Dicrotic. Full. Colour 
very good. Sawing finished 
11.40 Ditto, 0°4 % 80 120 Respirations 26, good. Lamine being 
removed 
11.45 SO -:104. Pulse smaller. Epidural fat being re- 
moved 
11.50 82 | 108 Respirations 25, good 
11.55 104 , 102 Patient partiy came round. New position 
olf arm. Theca being opened after B.P. 
taken 
11.57 93 | 102 Free escape of cerebrospinal fluid 
12.0 88 100 Quiet corneal reflex present. Theca fully 


opened. Wound irrigated 








12.5 Chloroform 02%, 91 104 
12.10 56 1°2% 88 104. Patient straining. Chloroform increased 
12.15 i % 85 112 Twelve roots being cut 
12.25 ‘i 04% 70 100 Pulse good. Theca being stitched 
12.30 All anesthetic stopped. 72 ? Muscles being stitched 
Oxygen only 
12.40 85 96 | Colour good 





After the patient left hospital he sought advice at another, where a gastro- 
jejunostomy was performed. 













(By Mr. WarrEN Low. Reported by Dr. Hinps Howe t.)? 





Case_40.—Tabes with severe Gastric Crises. 

Male. Had had a long course of medical treatment for severe gastric crises of 
tabes without benefit. Pain was a predominant feature of the attacks, the vomiting 
appearing to be secondary. Marked hyperesthesia, the maximum tenderness being 
just above the umbilicus. 

OPERATION.—Division of D8, 9, 10 on both sides. Gastric crises were relieved 
for six weeks, but they recurred subsequently, and there was marked pain present in 
the anesthetic area. 







(By Mr. Witu1amM Turner. Reported by Dr. PurvEs STEWART.)? 





Case 41.—Gastric Crises of Tabes. 
Male, age 40. Billiard marker. Had suffered from gastric crises of tabes for 
a number of months. 
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OPERATION.—August, 1909, division of roots D7 to 10 inclusive on both sides. 
Resulted in a complete band of anzsthesia from sternum to umbilicus. Immediate 
and complete cessation of the gastric crises ; rapidly gained weight. A year later he 
was still free from gastric crises, but had developed alcoholism. 













MANCHESTER. 





By W. THORBURN, 


Case 42.—Lecomotor Ataxia. Severe Gastric Crises. Division of Posterior Nerve 
Roots. Cure up to date of Report. 

G. W. M., age 47, was admitted to my wards on March 9, 1914. He had con- 
tracted a chancre some twenty years before, but was apparently actively treated at 
that time. 

In the year 1901 he had an attack of vomiting of an extremely urgent type, 
lasting for about a week. For about ten years he continued to have similar attacks, 
which were gradually becoming more frequent and of longer duration, and consisted 
in copious vomiting with severe griping pain. Pain was described as commencing 
between the left shoulder-blade and the spine, and passing round the left side below 
the ribs, and thence round to the stomach. Occasionally there was a girdle sensation 
completely round the abdomen. Lightning pains in the limbs were felt at times, but 
were never very marked. During the last three years the patient had become 
much worse, and the attacks much more frequent, and in the last cighteen months 
pain had been almost continuous, morphia being freely used. 

On admission, the patient presented typical symptoms of locomotor ataxia 
(Romberg’s symptom, loss of knee-jerks, Argyll Robertson’s symptom, and some 
nocturnal incontinence of urine). 

OPERATION, March 19, 1914.—An osteoplastic laminectomy was performed, the 
3rd, 4th, 5th, and 6th dorsal lamine being reflected. Posterior nerve-roots, which 
were regarded as being the D4, 5, 6, 7 and 8, were now divided on the left side and 
cut away in their entirety. The wound was irrigated freely with a 1—2000 solution 
of perchloride of mercury, and the dura mater being left open, the wound was closed. 

On the day after the operation there appeared to be some sinking in, on inspira- 
tion, of the 4th to 8th intercostal spaces, as if from paralysis of their muscles, but 
this was not observable after the second or third day. 

Anesthesia was well marked, and remains so to date. 

By June 8, 1914, three months after the operation, the patient remains entirely 
free from any gastric symptoms or abdominal pain. He feels better in his general 
health, and is able to walk further than before the operation was performed, but is 
still occasionally troubled with nocturnal incontinence of urine. 






























Comments.—Thc above case is unsatisfactory in so far as there has not 
yet been time to judge of the ultimate result of the operation. It is notorious 
that many methods of treatment are followed by temporary relief in cases 
of locomotor ataxia, and a much longer interval will be required before we 
‘an say that any real benefit has been produced in this instance. 

With regard to the detail of the present case, I thought it advisable to 
limit the operation to one side, as pain was very definitely unilateral, and in 
the present position of our knowledge it is advisable to distinguish between 
the results of unilateral and bilateral operation. I divided a large number of 
roots mainly on the ground that Foerster regarded his original operation as 
having been not sufficiently extensive. 

There is an important point for consideration in connection with this case 
apart from that of the division of posterior roots. I have in a good many 
instances obtained very definite and very prolonged improvement in some of 
the degenerative diseases of the spinal cord, by mere opening and drainage of 
the dura mater, and in the present instance there was the more ground for 
anticipating that such drainage would be of value, from the fact that the 
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arachnoid, as exposed at the time of operation, was very distinctly thickened 
and opaquely white, and was excised throughout the area exposed by incision 
of the dura mater. 


Pror. ALEXIS THOMSON, EpInBurGuH, 
REPORTED By R. C. ALEXANDER, EDINBURGH. 


Case 43.—Resection for Gastric Crises. 

Patient, male, age 32, was admitted to Professor Alexis Thomson’s wards on 
March 16, 1911, from Dr. Byrom Bramwell. He had suffered for some years from 
tabes dorsalis, with severe and frequent gastric crises. He was completely blind 
from double optic atrophy, and had Charcot’s disease of the right knee-joint. 
On the following day Professor Thomson operated, resecting the posterior nerve- 
roots from D7 to 10 inclusive, on both sides. 


Comments.—There was present before operation some increase of the 
zone of anesthesia round trunk, but this gradually passed away. 

The wound healed very slowly. This was due apparently to the trophic 
disturbance from the disease. Ten days after the operation the wound opened 
up and, though clean, appeared as if no attempt at healing had taken place. 
It eventually healed quite soundly, twelve weeks after the operation. 

The patient was sick on several occasions after recovering from the 
anesthetic, but on the day following operation the sickness ceased, and up 
till the time he was last seen, more than two years after the operation, he 
had had no return of the gastric crises. No after-treatment was required. 

Unfortunately he has removed from his former address, and I have been 
unable to see him again. 


By HEY GROVES, BrisrTOou. 


Case 44,—Pain and Functional Disease of the Bladder. 

W. W., age 49, seaman. Admitted to the General Hospital for pain in the 
bladder and urethra. 

History.—About five years ago he began to have what he describes as 
** inflammation of the bladder,’”’ and this has continued on and off ever since. 
Since 1911 it has been so bad that he has had to give up his work and lead the 
life of an invalid. In 1911, and on two subsequent occasions, he has been 
thoroughly examined by sound, cystoscope, and bacteriological methods, with a 
negative result on each occasion. Latterly, since having his pain eased by morphia, 
he has been getting this drug frequently. 

PRESENT CONDITION.—A pale, thin, neurotic man. There is nothing abnormal 
to be discovered of an objective character. He has the symptoms such as accompany 
a stone in the bladder with cystitis. That is to say, he complains of constant aching 
pain in the bladder and rectum, which is much worse after passing water. Micturi- 
tion is very frequent, seldom going more than one hour without. The constant pain 
also is subject to a daily exacerbation, generally in the afternoon. On passing an 
instrument into the urethra, he writhes and shouts with pain. The bladder and urine 
are normal, The knee-jerks are exaggerated. The pupils normal. 

As this man had spent the last three years in various medical institutions, and 
with all kinds of medical treatment without avail, and as he now seemed likely to 
become a victim of the morphia habit, I determined to divide his posterior nerve- 
roots. 

OPERATION, March 11, 1914.—Under intratracheal ether. Removed lamin 
of D1l1 and 12, L1 and 2. Divided on the left side L2, 4, 5, S2, 3, and on the right 
L2, 3, 5, S1, 3, 4. The only point in which the technique of the operation differed 
from that which I have usually employed was that the incision was straight over the 
mid-line. I used a continuous catgut stitch for the skin, and an anchored dressing. 
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The ease with which the operation was conducted under intratracheal anesthesia, 
and the complete absence of shock, were very noteworthy. 

March 13.—The pain in bladder, rectum, and urethra is much relieved, and the 
patient volunteered the statement that he felt like a new man. The frequency of 
micturition was not altered; in fact, as far as one could judge, it was increased. 
The man kept a urine bottle in bed with him, and he seemed to use it very frequently. 
Both knee-jerks present. No cutaneous anesthesia. 

March 19.—Anchored dressing removed. The central part of the continuous 
catgut skin stitch had given way and the wound was gaping. 

March 21.—Middle two-thirds of the wound widely gaping; surface is quite 
healthy, but indolent. From March 12 to 28 the temperature was very irregular, 
frequently rising to 102°, so that it seemed likely some septic absorption was taking 
place. From March 28 until April 11, he seemed to be much better, and the tempera- 
ture remained between 98° and 100°. The wound in the back was granulating up. 

April 11.—Severe headache. Temperature varied from 102° to 104°, and 
this condition, accompanied by retraction of the head, continued until April 17, 
when he died. 

Autopsy showed septic meningitis from the operation wound up the spinal cord 
and over the whole of the base of the brain. 

Comments.—I much regret that the latest operation I have to record is 
one which led to a fatal result. But clearly it ought to be recorded. I 
think it was plainly a case of functional disturbance of the bladder, closely 
simulating the visceral crises of tabes. As far as one could judge from his 
condition after the operation, the exaggerated bladder reflex would not have 
been benefited much. And I think it is easy to understand the reason of 
this. In the analogous case of the stomach, gastric crises can only be 
relieved by a very wide and complete severance of all the afferent spinal 
nerves (D6 to 12 inclusive). One would not be justified in making such a 
complete abolition of the nervous reflex mechanism of the bladder, and by 
leaving every third nerve-root on each side intact, not only is the reflex 
retained, but it is retained in all its exaggerated form. Therefore, judging 
from a solitary case, the posterior root resection could not be applied for the 
relief of bladder crises with much hope of success. 

The case is also instructive from the point of view of technique. By the 
use of preliminary morphia and hyoscine and of intratracheal ether, the shock 
of the laminectomy is reduced to a negligible quantity, and allows no justifica- 
tion for performing the operation in two stages. The fatal result was due to 
the slewness in the healing of the wound, allowing it to open when the catgut 
stitches had been absorbed. To avoid this, two means may be employed : 
(1) The skin wound should be curved laterally, so as to provide a broad surface 
of skin which adheres to the underlying muscle; (2) It should be united by 
interrupted silkworm-gut stitches, which should remain in place for fourteen 


days. 

Ill.—FOR THE RELIEF OF PAIN. 
By BASIL KILVINGTON, MELBOURNE. 
The following case was apparently quite cured by division of the nerve- 


roots from C5 to D1 inclusive. 


Case 45.—Neuralgia following Amputation of the Arm. 
M. C. Male, age 21. Patient sustained a compound fracture-dislocation of 
the left elbow eleven years ago. It evidently became infected, as there is a history 












232 THE BRITISH JOURNAL OF SURGERY 


of a discharge for some years, with pieces of dead bone coming away at various 
times. The condition ultimately settled down, but the trouble was lit up by a 
knock received two and a half years ago. 

Seven months later the arm was amputated about the level of the centre of the 
humerus. Eight weeks after the operation neuralgic pain commenced, and was 
referred along the inner side of the wrist and inner three fingers. On four subsequent 
occasions operations were performed to relieve the pain. 

These consisted in resections of ascending lengths of the peripheral nerves in the 
stump. The last attempt was made by excising pieces of nerve immediately external 
to the scalenus anticus muscle where the brachial cords emerge. All these operations 
were unsuccessful, the patient stating that the old pain was felt immediately he 
recovered from the anesthetic. 

When I first saw the patient, he complained of the same symptoms, viz., aching 
and darting pain, mainly referred to the inner three fingers, but also round the chest 
and back, as low as the distribution of the 4th dorsal nerve. 

He was able to obtain very little sleep owing to pain, and there was a certain 
amount of hysteria—as there always is in these cases—added to the organic pain. 

The stump was sound, without any sinus, and the scars of some of the previous 
operations were visible. 

OPERATION.—This was performed in one stage on April 30, 1914. The usual 
laminectomy was performed and the spines and laminz of four vertebra removed, 
viz., C6, 7, 8, and D1. 

Instead of opening the dura mater, I divided the nerve-roots as they pass out in 
their own dural sheath to the intervertebral foramina, and of course central to the 
posterior root ganglion. To effect this, the spinal cord was very gently retracted to 
the right side, and the nerve roots were lifted up by passing an aneurysm needle 
underneath. 

This was easily done in the case of the middle series, but was difficult at either 
extremity owing to the depths of the wound being obscured by the oozing, and the 
impossibility of actually seeing the nerves before they were caught up by the needle. 
The rocts were merely cut through, and both anterior and posterior ones were divided 
together as they lie in one sheath. 

The muscles were then brought in apposition with catgut sutures, and the skin 
stitched with silkworm-gut and horsehair. 

The patient suffered for some hours from a considerable amount of shock, but 
made an uneventful recovery. As soon as he recovered consciousness, he stated he 
was free from his old pain. He now sleeps and eats well, and has had no return of 
his old trouble at the time of writing (ten weeks after operation). 


Comments.—This patient now presents sevcral interesting phenomena :— 

1. As usual, his anesthesia is of the root type, the areas of protopathic 
and epecritic being practically coincident. 

Curiously, he has a patch of feeling at the lower and outer segment of the 
stump, akout the size of a shilling. This I take to be an area supplied by the 
small contribution of the second dorsal root to the brachial plexus. Fortu- 
nately this root does not appear to have been affected by the pain. 

2. As the anterior root of the first dorsal nerve was cut, he presents signs 
due to loss of the action of the pupilo-dilator fibres. He has a decided contrac- 
tion of the left pupil, owing to the uncontrolled action of the contractor fibres 
from the third nerve. In addition, there is slight but definite enophthalmos 
and narrowing of the palpebral fissure. These pupilo-dilator fibres leave the 
cord to join the sympathetic by the first and second dorsal roots, though mainly 
by the former. 

3. There was a complete absence of any vasodilatation and sweating of 
the left side of the head and face. These fibres leave the cord by the second 
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dorsal root. We have then physiological evidence that the section of the roots 
has ended at the level of the first dorsal. 

Division of the posterior nerve-roots for the relief of pain though originated 
by Abbe. has been recently discussed by Foerster... In the cases tabulated 
by him only about one-third were successful. The main cause of failure he 
attributes to the division of an insufficient number of nerve-roots.- 

In the case of the arm, he advises division of the roots from C3 to D3 
inclusive, and this of course makes the operation a very formidable one. In 
my own case the second dorsal was left untouched, and though a small area 
of sensation remained on the stump, that branch was fortunately not concerned 
in the neuralgia. 

One of the most common forms of inveterate neuralgia is that following 
amputation, and all the cases that have come under my notice have been 
complicated by some sepsis at the time of the nerve division. 

The explanation of this septic element is probably its action in producing 
scar tissue, which involves the nerve-endings. The absorption of toxins along 
the nerve lymphaties, acting on the nerve cells, may also be a factor. Almost 
invariably there is an interval of some weeks between the nerve division and 
the commencement of the pain. 

The two-stage operation has frequently been done on the Continent, but 
English surgeons prefer the operation at one sitting. I agree with Hey Groves® 
that all attempts at osteoplastic laminectomy are unnecessary. 


Intra- or Extradural Division of the Roots.—Any division of a 
posterior nerve-root central to the ganglion is not followed by regeneration of 
the fibres. Physiologically either procedure seems of equal value. 

In Foerster’s! operation the dura is opened in the mid-line, and the nerve 
fascicles divided as they emerge from a sulcus on the cord. 

In my own case, I decided to perform an extradural division. This 
has many advantages. The shock is less, there is no danger from rapid 
escape of cerebrospinal fluid altering the pressure on the medullary centres. 
In addition, if any infection occurs, the risk is much diminished if the 
dural sheath is intact. The technique is certainly a little more difficult in 
extradural division. 

Owing to the oozing and the position of the cord, the nerve roots are imper- 
fectly visible. If the spinal cord be gently retracted to the opposite side, the 
roots can be hooked up by a suitably curved aneurysm needle, and divided. 

A word of caution should be given as to retracting the cord, for any violence 
is apt to damage structures. I well remember this happening in a case where 
I removed an exostosis growing from the posterior surface of the sixth dorsal 
vertebra, and compressing the cord. To enable the cord to be lifted up a nerve- 
root was divided on either side, and then the bony growth was chiselled away. 
This was done without any apparent damage to the cord, yet on recovery from 
the anesthetic, the boy’s symptoms were those of a total transverse lesion, 
though previously there had been some feeble power in the legs. The force 
used in lifting up the cord evidently produced a hemorrhage in its substance. 

In my own case, division of the anterior roots was of no moment, but it 
occurred to me later that it would have been possible to cut the posterior alone. 
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They are both bound together, but are not blended till the posterior root gan- 
glion is reached.* 

At the time of writing—ten weeks after the operation—my patient is 
quite free from pain, but there is a possibility, as in the case reported by 
Knapp,® of its recurring. This is hard to understand on_ physiological 
grounds, unless there is a mental factor causing it. This is not improbable, 
as most of these cases have become more or less neurasthenic owing to the 
prolonged suffering they have undergone. 


By SIR WILLIAM BENNETT, Lonpon. 


Case 46.—Painful Amputation Stump. 

M. W. Male. 

History OF PRESENT ILLNESS.—Amputation a year ago last April, for injury 
to arm. Painful ever since. 

CONDITION ON EXAMINATION.—Upper part of stump in axilla in scar is very 
painful. The stump is continually undergoing clonic movements. 

Nov. 6, 1907.—Mr. Carling operated. He removed the original scar by an 
elliptical incision. Several large nerves with bulbous ends were found attached to 
the scar by fibrous tissue. These were dissected free of adjacent structures and 
removed high up. The axillary artery was tied high up and the distal portion removed. 
The vein was treated in the same way. The edges of the wound were then brought 
together. Complains of pain in wound, which however appears to be healthy. 

Nov. 9.—Stitches removed. Wound healthy, but very painful. 

Mar. 4, 1908.—The patient was placed in an almost prone position, the shoulders 
being raised on a pillow. An incision was then made in the middle line of the back 
of the neck, about six inches long, with its centre about the level of the 7th cervical 
spine. It went straight down to the spinous processes, and then the muscles were 
‘quickly elevated from the laminze on both sides, the bleeding being stopped by 
pressure with sponges. The muscles being retracted, the 4, 5, 6,7 spines were removed, 
then the laminte of C5, 6, 7 and D1 vertebra were removed, thus exposing the theca. 
This was incised in a longitudinal direction, and some cerebrospinal fluid escaped. 
The posterior roots were thought to be much smaller than usual, and small pieces 
were excised from those on the right side, extending from C5 to D1 inclusive. 

The theca was sewn up with three interrupted silk sutures, whilst the muscles 
and skin were brought together by silkworm gut ; drainage by tube. 

After the operation the patient suffered considerable pain, and complained of 
numbness down the whole of the right side below the arm. On testing this numbness 
there did not seem to be any loss of sensation; but when the patient was asked to 
define the limit of the area, it was seen that above, close to the clavicle, it reached the 
middle line, while below it tended to recede from the middle line, so that at the groin 
it was at least six inches from the middle line. There was an area of absolute loss of 
sensation over the stump and surrounding skin, but it was impossible to get the 
patient to respond intelligently to questions, so that it could not be decided clinically 
which posterior roots had been cut. 

The bulbous nerve-endings were removed on the first occasion, but this had no 
effect on the pain, which recurred soon with the same intensity ; so finally the posterior 
roots of the nerves supplying the stump were cut. This had a good result. 


(Under the care of Mr. C. A. BALLANCE.)% 


Case 47.—Post Herpetic Neuritis. 

Female, age 35. Had had herpes and neuralgia along the distribution of the 
D1 along inner border of left forearm. The pain was accompanied by marked 
hyperesthesia. 


* The extradural resection of the posterior nerve-roots has for some time been advocated 
and practised by Guleke.—Epb. Src. 
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OPERATION.—Division of left D1 posterior root. Complete success, the pain and 
hyperesthesia being cured, and so remaining for an interval of some years which had 
elapsed since the operation. 


Case 48.—Painful Sear in Hand. 

Female, age 22. Had had tuberculous disease of the 4th metacarpal of the 
right hand. The scar had become increasingly painful. Since the age of 11 she had 
developed epilepsy of a mild type, the fits occurring about four times a year. The 
dorsal branch of the ulnar nerve had been divided, with only temporary relief, followed 
by increase of the pain. The pain spread up the arm from the scar along the area of 
distribution of C8. 

OPERATION.—Division of C8 posterior root. Cure of pain and epilepsy lasting 
for 6 months, after which the patient had been lost sight of. 


Case 49.—Painful Amputation Stump, 

Male, weighing 20 stone. Had had leg amputated through lower third of thigh. 
For two years had intolerable pain in stump unrelieved by alcohol injections or ex- 
cisions of the nerves right up to the sacrosciatic foramen. Laminectomy L2, 3, 4, 5. 

Operation abandoned after this stage because of critical condition. A later 
attempt met with no better success. 


(By Str Victor Horstey. Reported by Mr. C. A. BALLANceE.)? 


Case 50.—Neuralgia of the 2nd Sacral Nerve. 

Female. With severe hyperesthesia of the sole of the right foot, which 
prevented walking. 

OprpERATION.—Division of the right S2 posterior root, with success which had 
lasted for a year after the operation. 


By WILLIAM S. DICKIE, Mipp.Lessproveu. 


Case 51.—Resection for Sarcoma. 

Patient was a woman, age 24, admitted to North Riding Infirmary, December 
17, 1906, suffering from a sarcoma, apparently originating in the right wing of the 
sacrum. Pain was felt over the greater part of the right lower limb, right hip, 
and groin; it was very severe, necessitating the continuous use of large doses 
of morphia. 

January 22, 1907.—Laminectomy. Resection of lamine D12, L1, 2, and 3 
vertebre. Dura opened. Posterior roots on right side of lumbar enlargement of 
cord divided. Considerable pain in back and in left lower limb for several days 
after operation. Primary healing. 

February 11, 1907.—Very much improved. Has little pain. Sleeping well. 
Appetite better. Sensation completely abolished in the areas supplied by the posterior 
roots of L1 to S2 nerves inclusive, $3, 4, and 5 having apparently escaped division. 
Discharged. 

Comments.—Relief from pain continued for a considerable time ; but five 
months after discharge the tumour had greatly enlarged, and patient was again 
complaining of pain in thigh down to knee, much less severe, however, than 
before operation. Died seven months after operation. 


(Under Pror. ALExis THomson, Reported by R. C. ALEXANDER.) 


Case 52.—Resection for Post-herpetic Neuritis. 
Patient, woman, age 71, was recommended from Professor Sir Thomas R. 
Fraser’s wards to Professor Thomson’s, with severe pain in the left arm, on March 
6, 1912. Her history was that she had an attack of herpes on left side of thorax 
and left arm in October, 1911, and since that time had suffered from severe pain 
in the left arm with acute and frequent exacerbations. The pain was increased on 
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pressure or on the application of cold. Sensibility to touch and temperature, and 
muscle sense were unchanged, and movement of the limb was unaffected. 

On November 12, 1912, Professor Thomson resected the posterior nerve-roots 
from C6 to D2 on the left side, but the patient never rallied, and died forty-eight 
hours after the operation. 


By GILBERT BARLING, BirmMincuaM. 


The following are the only cases in which I have resorted to this operation 
for the relief of pain. 


Case 53.—Post-herpetic Neuralgia, 

Female, age 70, admitted to the General Hospital Dec. 7, 1909, complaining of 
intense pain in the region of the left shoulder. The patient’s history showed that 
she had a very severe attack of shingles in February, 1909: the pain was in the 
left shoulder, pectoral region, and axilla. Since that time she has had some numb- 
ness, ill-defined weakness of the left arm and hand, and intense burning pricking 
pain over the upper part of the left shoulder; she had constant treatment of 
varying kinds, but nothing really relieved her pain. Occasionally she had a twitching 
sensation running from her shoulder into the arm, which was so severe as to make 
her scream. 

Dr. Stanley Barnes was good enough to examine the patient with me, and it was 
agreed that the chief seat of her pain was in the area supplied by the 2nd and 3rd 
dorsal nerves. Over this area there was very extensive scarring as the result of the 
shingles, the scarring reached from the spinous processes just on to the deltoid, trans- 
versely, and the patch of scarring was about three inches, vertically. Despite the 
patient’s age, her general health was fairly good, and we advised her to submit to 
division of the posterior nerve-roots, to which she assented. 

OpeRATION, Dec. 22.—Incision over the spinous processes exposed the lamineze 
of the D2, 83 and 4 vertebrae ; these were removed and the dura exposed. An 
endeavour was first made to divide the posterior roots without opening the dura, 
but the very limited space and constant slight oozing which obscured things, rendered 
this practically impossible. The dura was therefore opened and the 2nd and 3rd 
roots on the left side were easily recognized and divided, the dura was then sutured, 
the muscles separately sutured, and the wound was closed except for a small drain. 

The operation was very well borne, and the wound healed well and was entirely 
sound by the twelfth day. The loss of sensation was complete over the scarred area, 
and at first there was absolute relief to pain ; but eight days after the operation there 
was complaint of pain on the inner side of the upper arm. From this time onwards 
there was increasing discomfort, and a few weeks after leaving the hospital I heard 
from the patient’s doctor that the pain was becoming severe again. 


Comments.—Dr. Worsley writes me in December, 1913, that the patient’s 
condition is very unsatisfactory, the pain is as bad as evcr and the arm is 
very uscless, considerably atrophied from disuse, and the elbow is fixed in 
a semi-flexed position from carrying it in a sling; he thinks, however, that 
there is no actual paralysis of the muscles. 

Case 54.—Intercestal Neuralgia. 

Miss M., age 41, a patient of Dr. Hoskyn of Rugby, was sent to me in October, 
1912, complaining of severe pain on the left side of the chest low down. The 
pain had been continuous since June, 1912, and was very acute and persistent 
when I saw her. The pain began over the spinous processes of the column and ex- 
tended on to the upper portion of the abdomen; there was superficial as well as deep 
tenderness nearly to the middle line in front, and posteriorly to the angle of the ribs. 
The patient declared that there had been a swelling in this region, but none could be 
recognized when I saw her. The pain complained of was very suggestive of herpes, 
but there had been no blister or other change in the skin. The patient had various 
local and general treatment until Feb. 16, 1913, when operation was resorted to for 
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the relief of the pain. As it seemed perfectly clear that the 9th dorsal nerve was at 
fault, the area supplied by this nerve was carefully marked out on the left side and an 
incision made from the 4th to the 10th dorsal spines ; a large wound was necessary 
as the patient was very stout. The lamine of the 6th, 7th, 8th, and 9th dorsal 
vertebre were removed, but owing to the extremely limited space, no attempt was 
made to divide nerve-roots extradurally, though it was quite clear that there was no 
extradural tumour. The dura was then opened, and again there was complete absence 
of growth or any recognizable local condition. Observations in the anatomy room 
and in the dead house located the 9th posterior root as being emitted exactly opposite 
the 7th lamina when it was opened, and this was taken as a guide to the necessary 
divisions. The D8, 9 and 10 posterior roots on the left side were hooked up and 


divided, the dura was then sutured, the muscles were also sutured, and: finally, deep 


sutures of silkworm gut approximated the whole wound. 

The patient had persistent retention of urine for three weeks after the operation, 
and unfortunately a rather sharp colon bacillus infection of the superficial parts of the 
wound, but there was no implication of the meninges. Urotropine was given for two 
days before the operation and continuously for three weeks afterwards. 

Although the 9th root appeared to be the one responsible for the area of pain, 
I thought it better to divide a root above and a root below it, to allow for any mis- 
calculation on my part. 


Comments.—The relief to the pain was absolute at the time; but I 
hear from the patient’s medical adviser that she still gets some pain in front 
near the sternum ; but that on the whole she is comfortable and able to carry 
on her business as a dressmaker, which she was totally disabled from at the 
time of her operation. 


By W. THORBURN, MANCHESTER. 


The following case appears to the writer to have a considerable value from 
the fact that, the lesion being traumatic, it has almost the value of an experi- 
mental observation. There is no question in this instance either of neurosis 
or of therapeutic suggestion, and the fact that so complete a removal of 
the cervical nerves has not materially diminished the pain from which this 
young man suffers is extremely disappointing. 


Case 55.—Rupture of Brachial Plexus. Pain. Excision of Cervical Nerve-Roots. 
No material improvement. 

W. B., age 26, consulted me in the early part of 1911. Three years before he had 
received an injury producing complete rupture of the right brachial plexus. On 
account of extreme pain in the right arm, which remained totally paralyzed and 
anesthetic, he had the limb amputated eighteen months after the accident, two or 
three inches below the shoulder-joint, this operation naturally giving no relief. 

In March, 1911, I exposed the right brachial plexus in the posterior triangle of 
the neck, finding the whole of its roots matted together into one continuous cicatrix 
which extended completely up to the intervertebral foramina. I dissected away 
the entire plexus, but without effecting any relief of the pain from which he 
continued to suffer. 

In Nov., 1911, he was again admitted to my wards for division of the posterior 
roots of the cervical nerves. 

An osteoplastic laminectomy was performed, the 5th, 6th, and 7th cervical 
laminze being temporarily removed. On opening the theca in the middle line, the 
dura mater was found to be closely adherent to the arachnoid on the right side and had 
to be dissected away from the cicatrix thus produced. The roots of one of the cervical 
nerves, apparently the 6th, were fairly well defined, but the remaining roots were 
contained in a common cicatrix which was dissected off the spinal cord, no attempt 
being made to differentiate between them or to distinguish the posterior from the 
anterior roots. The patient made an uninterrupted recovery. 
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Comments.—The only marked change produced by the operation con- 
sisted of the fact that after it the right pupil and palpebral fissure were con- 
tracted from division of the ciliospinal fibres, which had apparently escaped 
or recovered from the original injury. Pain “in the upper limb ” still con- 
tinued, and at the present date, 2} years after the operation, the patient writes 
that although he is perfectly well and able to attend to his business, he still 
suffers, and does not think that any very material relief has been obtained. 


(Under the care of Mr. R. P. Row .anps,) 


Case 56.—Painful Amputation Stump. 

A man, age 50, suffering from intolerable pain in the stump of the left arm, the 
result of an amputation performed elsewhere about five years ago for com- 
pound fracture.* At various times since, several operations had been performed for 
painful stump. At the first, the upper end of the humerus had been removed from 
the glenoid cavity. For the second, the patient came under my care at Guy’s Hospital, 
when the neuromata were removed from the ends of the median, the ulnar, and the 
musculo-spiral nerves. This was not followed by success in relieving the pain. At 
the next operation, about a year and a half ago, the anterior primary divisions of the 
nerves C5, 6, 7. 8, and of D1, were exsected before they joined to form the brachial 
plexus. In this manner it was hoped to cure the pain, but unfortunately only 
temporary relief was obtained. The man was a night watchman, but lately has 
had to give up his employment. He stated that he got very little sleep. He has 
much aged in appearance, and his hair has turned almost white during the last 
four years. He had threatened suicide on several occasions, having tried a variety 
of drugs in vain. I sent the patient to see Dr. Hertz, who is in charge of the 
department for nervous diseases, with the view of the employment of electrical 
treatment, but the latter recommended the removal of the posterior root ganglia. 

The patient was anesthetized and placed on his right side, with a sand pillow 
under his head. A large flap was taken up and turned inwards and downwards ; the 
flap comprised all the muscles down to the semispinalis colli. The deeper muscles 
were peeled off the laminz and retracted to the left. ‘The deeper cervical vessels were 
secured at this stage of the operation. The laminz and articular and transverse 
processes on the left side of the fourth, fifth, sixth and seventh cervical vertebre and 
first dorsal vertebra were thoroughly exposed, and the laminze were divided with 
Horsley’s forceps close to the spinous and articular processes, portions of which were 
also removed. In this way the dura mater and the nerves were brought into view. 
The posterior root ganglia of the C5, 6, 7, and 8 nerves, and D1 were drawn inwards, 
isolated, and removed. A good deal of bleeding occurred from the deep muscular 
vessels and the deep plexus of veins ; a solution of adrenalin was poured into the 
wound with some advantage. This sent up the blood-pressure and improved the 
pulse at a critical stage. Dr. C. D. Edwards, who was making blood-pressure 
observations at the time, noticed that a great fall in the blood-pressure occurred after 
the escape of a considerable amount of cerebrospinal fluid, which happened when 
one of the posterior root ganglia was being isolated. The operation lasted about 
an hour, and, owing to the great depth of the spinal canal in this patient (he was a 
big and rather stout man), the exposure of the ganglia presented many difficulties. 
At one time the pulse reached 170 per minute. A small gauze drain was placed in 
the wound, which was closed at all other parts. 

Ten days after the operation the stump is insensitive, but it was too early to say 
what the ultimate result might have been. The shock soon reacted to treatment. 
The man had a great deal of headache for two or three days after the operation, due 
probably to loss of cerebrospinal fluid, which continued to drain away in small 
quantities. The wound soon healed, and the patient went home; but he died of 
cerebral hemorrhage three weeks after the operation. 





* This operation was described in The Medical Press, May 12, 1909. 
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Comments.—This severe operation seemed to be justified for the following 
reason: The pain was so intolerable that the man elected to run any risk in 
the hope of getting rid of it, and he had. several times threatened to commit 
suicide. It was probable that the cause of the pain was an ascending neuritis 
following the original septic injury to the arm. This seemed to be confirmed 
by the entire failure of the several operations for painful stump. Granting 
this diagnosis to be correct, then the removal of the posterior root ganglia 
should cure the pain, because the disease does not extend into the cord, which 
is itself insensitive. The experiments of Sherrington and others, pathological 
evidence, and the results of the removal of the Gasserian ganglion for trigeminal 
neuralgia, seem to justify the hope. The alternative diagnosis of functional 
neurosis had been well considered, but the man had been kept under observa- 
tion in the hospital, and his insomnia proved to be genuine. It is unecessary 
to remove more than half of each laminz in such a case, and this moderation 
has the great advantage of not weakening the neck to anything like the same 
extent as complete removal of the selected lamine and the spinous processes. 


(Under the care of Mr. WILFRED TROTTER. Reported by 
; Dr. Purves STEWART.)? 
Case 57.—Tabetic Lightning Pains in area of 2nd Lumbar Roots. 


OPERATION.—Division of roots L1 to 3. 
RESULT.—No improvement. 





By HEY GROVES, BristTou. 


On the Present Condition of Two 
Patients operated upon some years ago, 
and Reported in 1911. 


Case 58.—Lightning Pains of Tabes. 

I. H., male, age 50. 

OPERATION, August 16, 1909.—Re- 
section of L3, 4, 5, S1, 2, 3, left side. 
Charcot’s disease of the knee-joint re- 
sected August 30, 1909, without any 
anesthetic, showing the completeness of 
the anzsthesia from the nerve resection. 

PRESENT CoNDITION.—June 1914. 
He can walk with crutches, and though 
not free from pain has been much im- 
proved. 


Case 59.—Spontaneous Fracture after 
Nerve-Root Resection. 


R.S., female, age 39. Neuralgia of 
the left leg following puerperal pyzmia. 

OPERATION, Oct. 8, 1909.—Resec- 
tion of L4, 5, S1, 2 and 3 posterior roots 
on left side. Good recovery, with abso- 
lute anesthesia and analgesia of the leg. 
But still complains of excruciating pain 
in the limb, and her life is a burden to 
herself and her family. She walks with Fic. 129.—8 
a typical ataxia of the left leg. eee apr ereontibens 5 apa ee 
In August, 1913, she came to me P 
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complaining that it was difficult to walk because the left ankle was ‘ growing out.’ I 
found that she had a typical supramaleolar fracture of both tibia and fibula, of the 
origin of which she had no knowledge (Fig. 129). She says that some three months 
previously she twisted her foot under her in getting out of a train, but she did not 
notice any deformity until some time after this. In September, 1913, I operated 
upon this fracture and set it into good position, fixing it by two plates and a trans- 
fixing bolt. This operation was done without any anesthetic, proving that there had 
been no regeneration of the nerves. The fracture healed normally, but the plates 
had subsequently to be removed because of sinus formation. Her ankle is now of 
normal shape and the joint movements are good. 


A SHORT SUMMARY AND CRITICISM OF THE ABOVE CASES. 
By HEY GROVES, Bristot. 


The general principles upon which the operation of posterior spinal root 
resection are based have been sufficiently indicated by various writers in the 
above series of articles, and, moreover, Foerster’s work and that of his critics 
is freely accessible in recent literature, so that nothing further need be 
said about theoretical considerations. 

Our chief object in these articles is the practical one of determining the 
lasting results which may be expected, whether good or evil. Bound up with 
this question of prognosis are other practical problems, such as the choice of 
suitable cases, the causes of failure, the technique of the operation and after- 
treatment. 


I.—SPASTIC PARALYSIS OF CEREBRAL ORIGIN. 


These cases are mostly of Little’s disease, and include 34 cases, of which 
22 were improved, 8 left unaltered, and 4 died. 

At the outset we are met with the great difficulty of fairly deciding what 
constitutes improvement or success, and then of judging how far this improve- 
ment is due to the operation, and how far to the nursing and education which 
have accompanied the after-treatment. 

It must be admitted that very few of the above writers have been able to 
commit themselves to anything but very guarded statements on both these 
points. 

The Successful Cases.—In all of these the criterion of success has been 
the question of walking. The child before the operation lies huddled up in bed, 
with bent knees and crossed thighs. Following the operation he can stand 
and walk after a fashion, which is gencrally far from perfect, but which places 
him in a position which ought to lead to further improvement. 

It must be borne in mind that the scope of the operation for cerebral 
spastic paralysis is not, and cannot be, a curative one. It merely aims at 
counterbalancing the results of a pathological lesion by those of a surgical one. 

If Case 32 were shown without comment to any mecting of medical men, 
the common verdict would certainly be that the patient was a crippled 
idiot. But from the parents’ point of view he is the subject of hope, because 
he is now improving in his walk and in his intelligence. One asks the 
question in such a case, ‘Would he not have been as well if, without 
operation, we had devoted two years to the physical exercises he has had, 
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together with some tenotomies ?” It is impossible to reply without hesitation ; 
but when a high degree of spasm locks the thighs and points the toes, it is 
impossible to even begin educative exercises, and the relapse after tenotomies 
is far too rapid for the latter to afford much help. 

If we aim only at brilliant successes for this operation, done for spastic 
paralysis, we must select our cases with such care that most cases of Little’s 
disease are left alone. But if we are content to bring about improvement in 
those who, at their best, will only be half-witted cripples, then there are no 
cases, where other means have failed, which will not be suitable for this 
operation. 

The successful cases were 22 in number, and among them the mental 
condition is noted in 18,— intelligence being good in 11, whilst in 7 it was defec- 
tive. The importance of this point is quite manifest, for since the section of 
the nerves is merely a preliminary to education, it is certain that the latter 
can only be carried out well with intelligent children. But the fact that 
improvement occurred in 7 cases of defective intelligence, proves on the other 
hand that mental deficiency is not an absolute bar to some degree of success. 
The mere possibility of standing and walking a little has often been observed 
to have a most beneficial effect upon the intelligence of a defective child. 

The Failures.—These were eight in number (Cases 4, 9,16, 19, 22, 24, 33, 
34). Two of these (Cases 19 and 33) must be placed in a different category to 
the others because they concern spastic contraction of the fingers and arm. 
It seems clear that these derive a very temporary relief from root resection, 
in no way comparable to that seen in the lower limbs. In one (Case 16) the 
patient was an adult aged 34, mentally deficient, who had had a congenital 
paraplegia. In another (Case 34) it was probable that the wrong nerves had 
been divided : there was chiefly spasm of the calf muscles with plantar flexion 
of the foot. This is controlled by S2 which was not divided. The remaining 
four failures cannot be explained away except on the grounds of mental weak- 
ness, and a degree of paralysis apart from the spasm. 

It is important to note that among the failures there is no mention of any 
case being made worse by the operation, and this applies, I think, to all hitherto 
published cases. 

The Factors which make for Success in the selection of cases of Little’s 
disease for this operation seem to be: (1) Early age, i.e., between 4 and 10; 
(2) Normal mental condition ; (3) The preservation of good power of volun- 
tary movement in the absence of spasm, and a fortiori the absence of marked 
muscle wasting. The first two points are easily determined, but the last is 
much more difficult. 

It has been suggested that all these cases should be tested by a preliminary 
intrathecal injection of novocain or stovaine, such as would be used for spinal 
anesthesia. This suggestion is an excellent one, provided that its results be 
properly interpreted. Under spinal anesthesia the posterior roots are tempo- 
rarily rendered functionless—but in three important respects the condition is 
different from that which would exist a few months after the division of about 
two-thirds of all the lumbar and sacral roots. In the first place ali the lower 
roots, as well as many of the dorsal ones, are thrown out of play, and this 
will, of course, be unlike the resection operation. Then there is considerable 























242 THE BRITISH JOURNAL OF SURGERY 


affection of the anterior roots ; for patients with no nerve disease, under ordinary 
spinal anesthesia certainly have partial or complete loss of motor function as 
long as the anesthesia continues. And lastly, cutting off the sensory paths to 
the cord always produces a much greater flaccidity of the muscles at first, than 
is the case later. That is to say, after anesthetizing the roots, the patient’s 
condition will resemble that which may be expected on the day after the opera- 
tion, and not that which will persist permanently. 

The chief value of the spinal anesthetic test lies in determining how much 
deformity is due to spasm and how much to contracture. The former will be 
remedied to a large extent by root resection, the latter not at all. 

The Question of the Knee Extensor Reflex.—It is very important to 
decide whether the exact determination of the roots, with the conservation of 
certain of them, is necessary. Foerster says that this is so, and he gives as his 
reason that if the reflex which brings about the extension of the knee is lost, the 
patient cannot stand. For this, he says, we must preserve the 4th root, but he 
admits that very often it is the 38rd and not the 4th which fulfils this function. 

In our present series of cases there are four which throw light upon this 
point. These are Cases 10, 11,12 and 17. In Case 10 the knee-jerk was re- 
tained after section of L2, 4, $1, 3 0n both sides. In Cases 11 and 12 the reflexes 
were lost after section of L2, 3, 5,S2. This points to the L3 as being the chief 
sensory path of this reflex. In Case 17, where L3, 5, and S2 had been divided 
on both sides, the knee-jerk was lost on one side and retained on the other. 
So that as far as these facts go, they show that there is no special object in 
preserving L4. Further, Foerster has not produced any evidence that loss of 
the extensor knee reflex causes serious disability in standing. If this were so 
we should expect that tabetics would ordinarily be unable to stand, which is, 
of course, not the case. There does seem to be some reason for always dividing 
the S2 when there is marked spasm of the calf, but this nerve can be easily 
identified at the lower end of the conus medullaris. 

This question of the necessity of identifying the roots has an important 
bearing on the technique of the operation, which will be referred to later in 
the discussion of its general aspects. 

Cases of Spastic Paralysis of Spinal Origin.—Of these we have four 
(Cases 35, 36, 37, 38) with no deaths, and satisfactory relief of painful spasm 
in all, but restoration of ability to walk in one only. This may be taken as 
quite typical of the results to be expected of the operation in this class of disease. 
It will certainly cure the painful spasms, but it will not restore any degenerated 
nerves. It is useless in progressive diseases such as multiple sclerosis. In 
syphilitic and tuberculous cases the prognosis will depend largely on the degree 
of the spinal lesion at the time of operation and upon the stationary or pro- 
gressive nature of the infection. 


I1.—THE GASTRIC CRISES OF TABES. 


We‘ report five cases, with no deaths, two failures and three successes, in 
only two of which has sufficient time elapsed since the operation to justify this 
being definitely stated. Of the failures, Case 39 had D6 to 11 divided on 
both sides, but the condition so completely relapsed that the patient was 
willing to undergo a gastro-enterostomy elsewhere later on. 
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In Case 40 only D8 to 10 were divided, and this would naturally not be 
enough to exclude the paths of the gastric sympathetic fibres. Of the successful 
cases, 41 and 43, both had D7 to 10 cut on both sides, and remained free from 
crises for one and two years respectively. In Case 42, D4 to 8 were divided 
on one side only, as there was only unilateral pain, and for the three months 
since the operation he has been well. 

Foerster lays down the following principles about the gastric crises of 
tabes in relation to nerve section. There are two forms of disordered nerve 
function causing gastric crises: (1) Vagal; (2) Sympathetic. In the former 
there is marked nausea, and little or no pain or hyperesthesia. The proposal 
of Exner to divide the vagi at the oesophageal end of the stomach has not been 
followed by a degree of success which justifies its adoption, for this causes 
motor paralysis of the stomach. Foerster has proposed,? and with Tietze 
carried out in one case, a more ambitious proceeding, viz., the division of the 
sensory roots of the vagus at their origin from the medulla, leaving the motor 
roots intact. Unfortunately the patient died. In gastric crises of sympathetic 
origin there is severe pain, not much nausea, and marked cutaneous hyper- 
esthesia over the upper abdomen. This is the common type of case, and for 
it, Foerster would divide the posterior roots from D5 to 12 on both sides. It 
would seem wise to follow this suggestion if the operation is to be done, because 
it involves very little exposure of the cord beyond that caused by a more 
limited division, and has no ill-effects per se. 

It is probable that severe cases of gastric crises, like that other late manifes- 
tation of syphilis, viz. external aneurysm, will become rare in this country ; 
but when such do occur and have resisted medical treatment, it seems clear 
that the nerve resection offers a good chance of enduring relief. 


IIl.—THE RELIEF OF PAIN. 


We report 15 cases, in one of which (Case 49) the operation had to be aban- 
doned even after a second attempt, because of the serious condition of the 
patient. Of the remaining 14, Case 52 died at the time. This was a woman, 
aged 71, with post-herpetic neuralgia, in whom C6 to D2 were divided. Case 
56 died a month later of cerebral hemorrhage. Of the 12 cases left, there was 
cure in 8 and failure in 4 up to date of writing. : 

The Successful Cases.—In three of these it is remarkable that only one 
root was divided. In Case 47 the D1, in Case 48 the C8, and in Case 50 the S2. 
In all these the neuralgia was very definitely limited to the distribution of a 
single nerve. In other four cases, where the pain was in an amputation stump 
(Cases 45, 46), in tabes (Case 58), and for sarcoma of the spine (Case 51), not 
less than five consecutive roots were divided. 

It is probably wiser to divide seven consecutive roots for a painful stump 
or for severe lightning pains of tabes. There is no reason against this when 
the limb has been removed or is already in an ataxic condition. It is almost 
as easy to remove seven roots as three, and it gives far more security of success. 

The Failures.—Of these there were four. In Case 52 only two roots 
were cut for post-herpetic neuralgia, and in Case 57 only three roots for the 
pain of tabes. 
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Such limited operations could not succeed in cases of diffuse pain. In 
Case 55 the section of four roots failed to relieve a painful shoulder stump. In 
Case 59 the section of five consecutive roots was enough to cause absolute 
analgesia without relief of the pain. In this case the pain must have been in 
the cord or brain. 

It may be said that for the section of nerve-roots to relieve pain two 
conditions must obtain, viz., a definite localized lesion causing the pain, and a 
section of nerve-roots for at least two segments above and below those corre- 
sponding with this lesion. The only exception to this is in those cases of herpes 
or neuralgia affecting a single nerve, where the lesion is probably in the posterior 
root-ganglion itself. Even in such a case it would be more prudent to cut 
three roots, including one above and one below the affected nerve. 

In cases of ‘ functional’ pain, or pain of diffuse character, it is doubtful 
whether the operation should be performed, and its result will always be very 
uncertain. 


ON THE GENERAL ASPECTS OF THE OPERATION. 


Mortality.—In the 58 completed operations we have had 6 deaths, which 
. corresponds very closely to the 26 deaths in 267 cases collected by Foerster, 
giving an approximate mortality of 10 per cent. But an examination of the 
6 cases shows pretty clearly the reason of this high mortality, and gives some 
indication how it may be reduced. 

All the deaths were due to shock or to septic meningitis, the former 
occurring within twelve hours of the operation, the latter after some weeks. 

The deaths from shock are in Cases 5, 20, and 52. The last, being in a 
woman of 71, needs no special comment. In Cases 5 and 20, a very large 
bone removal was carried out, viz., all the five lumbar laminz as an osteo- 
plastic flap in the former, and all the lumbar and two sacral laminz in the 
latter. There can be no doubt that the lumbar are the most difficult laminze 
to remove, and that the inevitable shock of the operation will be in proportion 
to the number of laminz taken away. 

I believe it is never necessary to remove more than the upper two lumbar 
lamine, together with the last two dorsal, for any root resection in the lumbo- 
sacral region. This question turns upon the possibility of identifying the roots 
at their emergence from the cord, instead of dealing with them at their exit 
from the spinal canal. Clearly, if an exposure of the conus medullaris is suffici- 
ent, then the operation will be of far less gravity than if the whole cauda equina 
has to be exposed by a removal of all the lumbar and some of the sacral lamine. 

Another point in favour of this procedure is not illustrated in our series of 
eases ; but in several of the foreign fatalities meningitis appears to have been 
caused by an infection of the incision over.the sacrum by urine. This is much 
less likely to occur if the incision does not go below the middle of the lumbar 
region. 

The cases which died of sepsis are also three in number, Cases 6, 30, and 44. 
In Case 30 we have not sufficient details to judge of its cause ; but in Cases 6 
and 44, the course of events was the same, viz., that the wound was not infected 
primarily, but that it gaped after the stitches had been removed, and that then 
late secondary infection occurred. 
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Case 44 was especially instructive to the writer, because it was the only 
case in which he had neglected to make the incision in the form of a long curved 
flap. If this is done, then the skin incision will not correspond to that in the 
muscles, and there is a broad area for healing. With this precaution, and that 
of leaving some silkworm-gut stitches in place for fourteen days, or of using a 
mastisol dressing, this cause of death could probably be eliminated. 


The Question of the 
Identification of the Roots.—In 
the case of the roots of the 
brachial plexus, a hemi-laminec- 
tomy of the C5, 6, 7 and D1, is 
sufficient to expose the roots 
from C5 to D2. (See Fig. 130.) 

In the dorsal region, the 4th 
spine is the landmark for the 
origin of the 6th dorsal nerve or 
the 8th spine for the 11th, and 
enumeration is easy, as the roots 





Fic. 130.—Exposure of the brachial roots by 
hemi-laminectomy of the 5th, 6th, and 7th cervical 
and Ist dorsal vertebre. A white string (A) lies 
behind the roots. (B) tractors on the dura mater. 
(C5, C6, C7. and D1) the cut spinous processes of 
the vertebrez from the 5th cervical to the Ist dorsal. 
The highest root shown is the 5th cervical, and the 
lowest the 2nd dorsal. 





Fic. 131.—The lower end of the 


ligamentum denticulatum, LD.. show- are quite separate. It is in the lumbo- 


ing the ‘fork’ F; C, conus; D, dura sacral region that there is: real difficulty. 
laid open; IL, first posterior lumbar I h : fi ] h me weld h 
root. The root has been divided to n the first place the writer would empha- 


published among upwards of two hundred 
cases of this operation, any evidence that, provided every 3rd nerve is spared, 
there results any functional disturbance of sensation or motion. Ataxia and 
loss of sensation only accompany a division of three or more consecutive roots, 
and usually only when five are divided next to one another. Therefore there 
is no overwhelming importance in knowing exactly which of the lumbosacral 
roots are divided, provided a third of the rootlets be preserved, and not more 
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than a consecutive two-thirds removed on each side. But, nevertheless, it is, 
he believes, quite possible to distinguish the Ist lumbar and the 3rd sacral 
without any doubt. The Ist lumbar nerve is given off opposite the bifurcated 
lower extremity of the denticulate ligament (Elsberg, see Fig. 181). The 3rd 
sacral is the lowest nerve of considerable size. The differentiation of the 
posterior from the anterior roots is made easy if the filium terminale be lifted 
up by a fine silk ligature, and a bent probe is then passed under all the pos- 
terior roots from $38 up to Ll 
(Fig. 132). In this way all the 
nerves can be identified approxi- 
mately, and cut as required. 


Anesthesia and Hzmo- 
stasis.—There can be no doubt 
as to the value of adrenalin in 
checking hemorrhage. And if, 
according to Criles’ principles, 
novocain be also freely used (1 
grain of novocain, 4 drachm of 
1-1000 adrenalin solution to 
each ounce of water), there will 
result a great diminution of two 
of the chief elements of shock, 
viz., bleeding and nerve stimu- 
lation. As regards purely local, 
i.e. spinal anesthesia, although 
this has been widely used (vide 
remarks by Waugh and Tyrrel 
Gray), it has not commended it- 
self to the majority of operators. 
If Criles’ theory of the psychical 
element of shock has any truth 





Fig. 132.—Exposure of the lumbosacral roots by : 
removal of the laminz of the 11th and 12th dorsal and at all, it must be a most alarm- 


the Ist and 2nd lumbar vertebre. A white string (A) : : é 
lies behind the roots. (8) Tractor holding the muscles ing and harmful experience for 


aside. The nerve roots shown are those from the Ist a child to have a number of 
lumbar to the 4th sacral inclusive. The filium ter- a8 iil lie 
minale is held up by the thread (€). The highest amine sawn away from his 


root (L) is the Ist lumbar. spine whilst he is fully con- 
scious. 

The writer knows of no surgical operation in which the use of the intra- 
tracheal apparatus gives greater satisfaction than in that of laminectomy. 
Instead of having an anxious troubled time in which the breathing is often 
embarrassed and the patient all the time fighting for life, as is the case in 
ordinary anesthesia given in the prone position, the intratracheal method 
gives a perfectly quiet and easy anesthesia, under absolute control, the patient 
is never cyanosed, and he suffers very little shock. 


Operation Sequelz.—It is a noteworthy fact that, contrary to what 
might have been expected, there are few undesirable effects resulting from the 
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operation. A loss of sensation is of no importance in the thoracic and upper 
abdominal regions, and neither of these phenomena occur in the legs ‘unless 
three or more consecutive roots have been divided on the same side. Trophic 
disturbances of the skin and joints have never been noted. The writer has 
recorded one remarkable instance (Case 59) of spontaneous fracture, which 
was doubtless due to the absolute analgesia which had been established in this 
patient. Her condition after section of L4, 5, S1, 2, 3, was one of extreme 
ataxia, and the production of a spontaneous fracture in such a condition would 
go far to prove that the fractures of tabetics may be due to incoérdination and 
anesthesia rather than to any trophic change in the bones. 





Fic. 1214.—From a photograph of Case 3. Eighteen months after operation. (G. Waugh.) 


[We are greatly indebted to Mr. E. C. GaunTLETT for the trouble he has taken in 
collecting notes of many of the above cases.] 
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ANOCI-ASSOCIATION : 


AN EXPERIMENTAL INQUIRY INTO THE POSSIBILITY, IN ABDOMINAL 
OPERATIONS, OF PROTECTING THE HIGHER NERVE CENTRES FROM 
TRAUMA BY THE USE OF LOCAL ANASTHESIA: WITH SOME 
OBSERVATIONS ON THE EMPLOYMENT OF CRILE’S TECHNIQUE IN MAN. 


By CHARLES A. PANNETT, Lonpon. 


WHATEVER ultimately may prove to be the nature of surgical shock, whether 
it be a condition of exhaustion of the nerve centres, of reflex inhibition of these 
centres, or a chemical interference with their activity from alteration in the 
composition of the blood, as some observers believe, it seems clear that the 
condition is the result of nocuous stimulation of nerve-endings situated in the 
organs or tissues subjected to injury. Accepting this statement to be true, the 
experiments recorded here were undertaken to determine whether the technique 
recommended by Crile! is an efficient means of blocking those afferent 
impulses which, reaching the nerve centres, lead to the onset of that group of 
symptoms which goes under the name of shock. ‘ 


1.—THE IMPOSSIBILITY OF ACCURATELY ESTIMATING THE DEGREE OF 
SHOCK PRESENT AT ANY GIVEN MOMENT. 


In this connection we must always bear in mind that the term shock denotes 
a collection of symptoms, prominent amongst which are a mental apathy not 
usually amounting to unconsciousness, a diminution of sensibility to painful 
stimuli, a condition of muscular flaccidity, a feeble and usually rapid pulse, 
and a lowered body temperature obviously due to a diminished metabolism, 
which is also shown by the lessened output of the kidneys. Not one of these 
symptoms is affected so constantly, and is withal so capable of accurate measure- 
ment, that its evaluation can be used as an indication of the presence and 
degree of shock. We must recognize this fact, because too much reliance has 
been placed upon the measurement of blood-pressure as an index, a confidence 
wholly unwarranted by the facts. Very severe shock may be manifested by 
an animal whose blood-pressure has searcely fallen at all from the point it 
reached before the shock-producing manipulations were begun. After a spinal 
anesthetic has been administered, and before the commencement of an 
operation, the blood-pressure frequently shows an excessive fall without 
symptoms of shock exhibiting themselves. With our present knowledge, 
we must give up all idea of measuring shock in physiological experiments and 
in observations upon man. It was for this reason that, in these investigations, 
an attempt was made solely to show whether or not impulses from the trauma- 
tized tissues could be cut off by adopting the procedures laid down by Crile 
as adequate. 














It is scarcely necessary to mention that we must not conclude, because 
pain impulses do not reach the sensorium, even though the patient be conscious, 


that other impulses, capable of producing shock, are not ascending to the great. 


nerve centres. A coil of intestine withdrawn from the abdominal cavity which 
has been opened under local anesthesia can be pinched and severed without 
the cognisance of the patient ; yet it can be shown experimentally that stimula- 
tion of the wall of the gut causes changes in blood-pressure (Fig. 136), clear 
evidence that nerve impulses are ascending to the vasomotor centre. Again, 
it is observed sometimes during a spinal anesthesia that there is retention of 
tactile sensation whilst sensibility to pain is abolished. Here we have a 
selective blocking of afferent nerve impulses. 


2.—THE CRITERION OF AFFERENT NERVE-BLOCKING AND ITS 
APPLICATION IN EXPERIMENTS. 


An alteration of blood-pressure on stimulation, before and after anzesthetiza- 
tion with novocain, was taken as an index of the interruption of the afferent 
nerve path. The reaction of the vasomotor centre was utilized because 
anesthesia, short of poisoning, apparently does not interfere directly with its. 
activity. That this is not a very sensitive index seems probable, because quite 
strong stimulation, e.g., of the skin of the abdominal wall, which can be shown 
to inhibit peristalsis, often has but a slight effect or none at all on the blood- 
pressure. 

The animals used were mostly cats, but in some cases rabbits. Usually 
the animals were given a hypodermic injection of morphine, and were 
anesthetized with C.E. mixture. The cannula recording the blood-pressure was. 
inserted in the central end of the carotid. Whilst a blood-pressure was being 
taken, the abdomen was opened, and the stomach or a coil of intestine with- 
drawn and stimulated either by faradization, or by manipulation with the 
fingers, or by pinching with rubber-covered forceps. In other cases the 
ligaments of the stomach or the mesentery were dragged upon by pulling on the 
attached viscus, or stimulated with the faradic current. The exact time of 
stimulation was automatically recorded when faradization was employed, 
or manually recorded in other cases. After stimulation, the local anzsthetiza- 
tion was carried out, the stomach or selected coil of intestine being returned 
immediately to the abdomen for six or more minutes. At the end of this 
interval it was withdrawn again and an exactly similar stimulus applied, any 
alteration in blood-pressure being recorded. It is very important to return 
the viscus to the abdominal cavity between the stimulations, because it was 
found that a coil of intestine, or the stomach, if exposed to the air for some time, 
lost its power of receiving and transmitting stimuli to the central nervous 
system.* Thus, faradization of the wall of a piece of intestine withdrawn 
from the abdomen causes a rise, or perhaps a fall, of blood-pressure immediately 
after its withdrawal; but if the coil be allowed to remain outside the abdomen 





* That the conducting nerve path is not interfered with, and that the vasomotor centre 
is intact, is shown by the fact that after the intestinal wall has become insensitive, a vasomotor 
change can still be evoked by stimulation of the mesenteric nerves. 
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for some time, its stimulation is followed by no variation in the tracing at all, 
even though the strength of the stimulus be much increased. This fallacy 
had to be carefully guarded against, and some of the earlier results of experi- 
ments, obtained before this was recognized as a disturbing factor, had to be 
discarded. The diminution of sensibility of the viscera on exposure has been 
insisted upon by Kast and Meltzer.2, —&& 


3.—CAN LOCAL INFILTRATION CONVENIENTLY BE USED TO DISSOCIATE THE 
NERVE CENTRES FROM THE ABDOMINAL PARIETES AND ANNUL THE 
INFLUENCE OF CCELIOTOMY UPON THESE CENTRES ? 


Experiment.—Cat 4, female ; weight, 2°5 kg. Morphine sulphate (0°5 c.c. 
of 5 per cent) hypodermically ; C.E. anesthesia. Blood-pressure, left carotid. 
Whilst the blood-pressure tracing was being taken, the abdomen was opened 
in the linea alba.. Fig. 133 shows the even blood-pressure gently rising and 
falling rhythmically, independently of respiration. Incision of the skin and 
the aponeurosis in the middle line.’ performed in the careful way usual in human 





Fic. 133.—Cat 4. Effect of laparotomy upon blood-pressure. Base-line raised 4 cm. (4 scale. ) 


laparotomies, had no obvious effect upon the tracing. Opening the peritoneum 
caused a very slight rise of blood-pressure and a disappearance of the rhythmical 
undulations. Dragging on the parietal peritoneum was followed by periodic 
gradual rises of blood-pressure, succeeded by sudden falls. The heart-beats 
became irregular in frequency and force. This tracing shows how much more 
sensitive is the parietal peritoneum than the skin, division of which may lead 
to no alteration in blood-pressure, yet the pain it causes is sufficient evidence 
that abundant afferent impulses are thereby originated. 

Experiment.—Cat 12, female ; weight, 2°75 kg. C.E. anesthesia. Blood- 
pressure, left carotid. 

The abdomen was opened in the linea alba. Electrodes, connected with 
the secondary coil, were then placed in contact with the parietal peritoneum 
of the left flank. A strong interrupted current was passed. The area of 
peritoneum in contact with the electrodes was then infiltrated from the 
abdominal surface with } per cent novocain, and acurrent of the same strength 
was passed after the lapse of three minutes. 

The tracings (Figs. 134, 135) show how the vasomotor centre ceased to 
respond by a rise of blood-pressure after the local anesthetization of the 
peritoneum. 
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Other experiments showed that if the abdomen be opened in the linea alba 
after infiltration with } per cent novocain, no alteration of the blood-pressure 
was brought about by moderate pulling and retracting of the peritoneum. 
But strong traction, far :nore violent than is ever necessary in operating upon 
man, caused the same irregularity and slowing of the heart referred to above. 

It is seen then that, in the cat, afferent impulses which result from a median 
laparotomy can be blocked by infiltration locally with } per cent novocain. 
This is true also in man, if a sufficient time be allowed to elapse after infiltrating 
each layer before it is divided. 

It is quite different, however, if the incision be made otherwhere than in 
the linea alba. In this latter situation only nerve-endings are encountered, 





Fic. 134.—Cat 12. Stimulation of Fic. 135.—Cat 12. Stimulation of the parietal peri- 
the parietal peritoneum. (% scale.) toneum after infiltration with novocain. (% scale.) 


which are easily anesthetized by infiltration. Away from the middle line 
trunks of nerves are met with, and infiltration with } per cent novocain does 
not suffice to suspend their activity. 

Conduction anesthesia must be brought about by intraneural injection 
of } per cent novocain, or perineural injection of 1 per cent. This was found to 
be the case in operating on a patient to remove an appendix under local 
anesthesia through a Battle incision, and it was not until a perineural injection 
of 1 per cent novocain was made around the exposed nerves that manipulations 
became painless. 


4.—DOES MANIPULATION OF THE VISCERA, ALTHOUGH POSSIBLY 
PAINLESS, GIVE RISE TO AFFERENT IMPULSES ? 


It is generally accepted that manipulation of the stomach and intestine 
is absolutely devoid of pain, and it scarcely needs proof that this may be the 
case under certain circumstances. The opening of the colon to make a 





252 THE BRITISH JOURNAL OF SURGERY 


colostomy, or of the stomach to make a gastrostomy, can be performed 
ordinarily without the cognisance of the patient. But even this does not prove 
that the central nervous system is not apprised of these manipulations by nerve 
streams from the periphery which may help in the onset of shock. Moreover, 
affections of the viscera frequently give rise to acute pain. A reconciliation 


Fic. 136.—Cat 3. Rise of blood-pressure on manipulating the intestine. (% scale.) 


of these two groups of facts has been suggested by the researches of Meltzer,’ 
who proved that pinching the gut inside the abdomen by a pair of forceps, whose 
handles projected from a laparotomy wound otherwise completely sutured, gave 
rise to distinct evidence of pain and distress, whereas if the same coil of intestine 
were brought outside the abdomen, its sensibility was not demonstrable. 


Fic. 137 —Cat 2. Fall of blood-pressure on dragging on intestine. 
Animal severely shocked. (% scale.) 


Pinching a loop of small intestine which has not been exposed outside the 
abdominal cavity for too long a period. causes a rise of blood-pressure and 
irregularity and slowing of the heart (Fig. 136). Sometimes, however, a fall 
of blood-pressure results. This is seen in Fig. 187. The tracing was taken 
from a cat which had been brought into a condition of severe shock by 
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Fic. 138.—Cat 12. Effect of faradizing Fic. 139.—Cat 12. Stimulation of the mesentery. 
the wall of the small intestine. (% scale.) (% scale.) 





Fic. 140.—Cat 8. The effect of stimulating the Fie. 141.—Cat 8. The effect of faradizing 
stomach by dragging upon it. (% scale.) the anterior wall of the stomach. Same 
animal as Fig. 140. (% scale.) 


VOL. II.—NO. 6. 19 
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dragging and violent pinching of the stomach and intestines, producing 
thereby a gradual fall of blood-pressure. A coil of small intestine which had 
meanwhile rested in the back of the abdomen, and had not been exposed o1 
subjected to trauma, was drawn forward and strongly pinched. 

Stimulation of the mesenteric nerves going to a coil of gut usually produces 
a much more marked reaction than does stimulation of the coil itself. This is 
well shown in Figs. 138 and 139, where exactly the same strength of current 
was employed in each case. The reaction to faradism of the wall of the 
intestine is sometimes but little marked. The excitability of the mesenteric 
nerves does not seem to be depressed by exposure in the same way as the 
nerve-endings in the gut wall. In this connection it is to be remarked that 
Braum‘ has found the mesentery to be capable of feeling pain in some cases, 
whilst Firschel> states that this is usually so. 


Fic. 142.—Cat 4. Effect of dragging upon stomach. Continuation of Fig. 133. 
Base line raised 4 em. (4 scale.) 


Stimulation of the stomach by pinching, faradization, or dragging upon 
its attachments, usually produces a reaction more marked than in the case of 
the intestine (Fig. 142). Less frequently, no rise of blood-pressure is produced, 
but in its place an irregularity is met with, a great weakening and a slowing 
of the heart-beat (Figs. 140, 141). These two tracings also show that farad- 
ization produces the same effect as mechanical stimulation. 


5.—CAN THE IMPULSES FROM THE VISCERA BE PREVENTED FROM REACHING 
THE CENTRAL NERVOUS SYSTEM BY LOCAL ANASTHETIZATION ? 


A consideration of Fig. 142, which is a continuation of the tracing shown 
in Fig. 133, renders it evident that dragging on the stomach and pulling it out 
of the wound are more disturbing factors than are the operative procedures 
necessary for exposing it. This is true in general, a greater response by the 
vasomotor centre being evoked by manipulation of the abdominal viscera than 
by injuring the abdominal wall. It is well known too that, experimentally, 
the easiest way of producing shock is to handle the abdominal viscera somewhat 
roughly. It would seem then, that if we are to bring about a condition of 
anoci-association of the nerve centres, it is as essential to block afferent impulses 
coming from the viscera as to block such impulses coming from the abdominal 
wail. 


Experiment.—Cat 4. After the tracing in Fig. 142 had been taken, showing 
the effect of dragging upon the stomach, pledgets of cotton-wool freely soaked 
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in } per cent novocain solution were placed (1) between the liver and the 
anterior surface of the gastro-hepatic omentum; (2) between the gastro- 
hepatic omentum and the posterior parietal peritoneum; (3) between the 
stomach and spleen; (4) behind the stomach and» pleen. A certain amount 
of the solution freely 
trickled down, coming to 
lie in the subdiaphragmatic 
region. The stomach was 
allowed to fall back into 


: : ye eon the abdomen. After ten 
‘IG. 143.—Cat 4. sence of effect of dragging on : 3 - 
stomach after local anesthetization. Continuation of minutes the pledgets were 


Fig. 142. Base line raised 4m. (4 scale.) removed, and the stomach 
was seized upon and 
violently handled. The tracing (Fig. 143) shows that there is no response 
from the vasomotor centre. 
This experiment was also shown to succeed in the rabbit.. Therefore 
in the cat and rabbit it is possible to block afferent impulses from the stomach 
by the simple application of novocain in the manner described. 





Experiment.—Cat 12. The abdomen having been opened, a coil of small 
intestine was selected, and rendered capable of identification by passing a silk 
thread through the mesentery close to the 
wall of the bowel. A point in the mesentery 
of this loop where there was a large mesenteric 
vessel, was stimulated by the faradic current. 
The result is shown in Fig. 139. There was 
a slight fall of blood-pressure, accompanied 
by a slowing of the heart-beat, followed by a 
slight rise. The mesentery in the region of 
the stimulated area was then infiltrated with 
} per cent novocain, and the loop of the gut 
returned to the abdomen. In three minutes 
the stimulation was repeated. No response 
is seen in the tracing (Fig. 144). 

It was not possible in large animals, 
with thick mesenteries, to block impulses by 
the mere application of novocain; injection 
with a hypodermic needle was necessary. 

We are thus able functionally to sever 
a length of small bowel from its connection 





, ; ‘ Fie. 144.—Cat 12. [Stimulation of 
with the central! nervous system by infiltrating the mesentery after infiltration with 


its attached mesentery with novocain. novocain. (§ scale.) 


6.—THE EFFECT OF LOCAL INFILTRATION OF THE ABDOMINAL WALL 
AND MESENTERY UPON THE TONE OF ITS MUSCULATURE. 


The tone of the abdominal muscles depends not only upon sensory impulses 
originating in the muscles themselves, but very markedly upon afferent impulses 
from the parietal peritoneum and the viscera. 
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Experiment.— Rabbit 4, male; weight, 1 kg. Morphine sulphate (0°01 
gram) and atropine sulphate (0°01 gram) hypodermically ; ether anesthesia. 
The left rectus abdominis was separated from its attachment to the pubes, 


Fic. 145.—Rabbit 4. Rectus tracing. Stimulation of parietal peritoneum. (3% scale.) 


dissected free from the underlying peritoneum, and attached to a recording 


lever. The abdomen was opened in the middle line. 
It was found that dragging on the right cut margin of the peritoneum 
increased the tone of the left rectus 


muscle and stimulated the respiratory 


movements. 


Fie. 146.—Rabbit 4.  Rectus tracing. Fic. 147.—Rabbit 4. MRectus tracing. 
Stimulation of parietal peritoneum after novo- Stimulation of parietal peritoneum after novo- 
cainization. (% scale.) cainization. (% scale.) 


Figs. 145, 146, 147 show the effect of faradization on the peritoneum of 
the right flank, before and after local infiltration with } per cent novocain. 
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& 
During the recording of these tracings the anesthetic was withdrawn; an even 
respiratory record, unaffected by change in the strength of the ether vapour 
inhaled, could be thus obtained. Stimulation caused the muscle to contract 
so much that the lever was brought to a standstill by a mechanical impediment, 
with the result that respirations were unrecorded for a short period. After 
a single deep breath, or perhaps two, respiration was resumed, and the tracings 
show that the amplitude of the contractions of the rectus was not increased. 
The tone of the muscle gradually fell to the normal. In Fig. 146 the anes- 
thetization was not quite complete, 
and some reaction was present ; 
but this slight reaction disappeared 
on waiting a moment or two longer 
(Fig. 147). 

A similar experiment was _per- 
formed, an area of mesentery being 
stimulated before and after infiltra- 
tion. Figs. 148, 149 are the tracings. 





Fic. 148.—Rabbit 4. Rectus tracing. Fic. 149.—Rabbit 4. Rectus tracing. 
Stimulation of mesentery. (% scale.) Stimulation of mesentery after novocain- 
ization. (3% scale.) 


We can now well understand that abdominal rigidity may be kept up 
by undue handling of the viscera or by tugging on the parietal peritoneum in 
suturing the wound. Local anesthetization of the abdominal wall greatly 
facilitates closing the abdomen, always presuming that efficient local anesthesia 
has been produced. 


7._AN ATTEMPT AT ADJUDICATING THE VALUE OF LOCAL ANA:STHESIA 
COMBINED WITH GENERAL ANAESTHESIA AS A SHOCK-PREVENTING 
MEASURE IN ABDOMINAL OPERATIONS. 


In applying the results of these experiments to operations on man, we 
realize, first of all, that to bring about a condition of anoci-association of the 
nerve centres, the local abolition of sensibility of the viscera is of paramount 
importance. It would be easy to effect this in the case of the small bowel, 
but isolation of the stomach presents many difficulties. To anesthetize the 
attachments of the stomach would necessitate a considerable amount of 
manipulation of that organ, and retraction of the abdominal wall. The conduc- 
tion along the vagus trunks coming through the oesophageal opening would 
require to be interrupted at a point very difficult of access. Until a simple 
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technique has been developed for this purpose, the gain in an operation such 
as a gastrojejunostomy would not seem to counterbalance the increased nerve 
trauma the procedure would bring about. 

The vagal slowing of the heart in manipulation of the stomach and 
intestines can be abolished by a preliminary injection of atropine. This 
protects the heart by blocking the efferent path; the afferent path to the 
cardio-inhibitory centre is uninfluenced, and thus the centre is submitted 
to the same strain as if no injection had been performed. 

The next question which arises is whether anything is to be gained by 
local anesthetization of the abdominal wall alone, when isolation of the 
viscera is not practicable. The answer to this question is quite clear. If 
impulses from the abdominal wall can be blocked, then there is a distinct 
gain to the patient and also to the surgeon. Here we must remember that 
the sensibility of the abdominal parietes in man is probably of a_ higher 
order than in the lower animals. No one can doubt this who has given 
hypodermic injections to animals. Commensurate with this higher sensibility, 
the necessity is greater for preventing these shock-producing impulses from 
reaching the nerve centre. 

There are two other advantages to be gained by anesthetizing the 
abdominal wall. First, there is the fact that suturing the wound becomes 
much easier, because the reflex rigidity, brought about by pulling on the 
peritoneum to suture it, is absent. Secondly, the reflex inhibition of peristalsis 
is abolished. Auer and Meltzer® have demonstrated how, by a spinal reflex, 
peristalsis is inhibited by any injury to the abdominal wall such as an incision. 
Much of the discomfort after an abdominal operation is due to the temporary 
suspension of peristalsis. It is true that this inhibition is partly due, as Cannon 
and Murphy’ have shown, to a reflex from the nerve plexus in the visceral wall ; 
but this cannot be deduced as an argument against removing one cause for it ; 
and indeed, when, in man, the abdomen is opened in the middle line with loca! 
infiltration, the preservation of peristaltic movements has been astonishingly 
evident. 

There is, then, a good case to be made out for the local anesthetization 
of the abdominal wall if it can be done conveniently in the course of an ordinary 
laparotomy. This is so when the incision is made in the middle line, where 
infiltration anesthesia can be produced in each layer before it is divided. In 
an incision through the rectus, or through the outer part of its sheath, the 
muscle being turned inwards, satisfactory insensibility can be obtained only 
if conduction anesthesia of the nerves running behind it be produced. For 
a perineural injection, this requires a wait of some minutes, though not for 
intraneural injections, which can be done if the nerves are found easily. If 
further from the middle line, muscle-splitting incisions have to be made, and 
considerable waits after each injection and before each layer is divided are 
an absolute necessity. The gain thus obtained by anesthetizing the abdominal 
wall may not more than counterbalance the disadvantage of a prolongation of 
the general anesthesia. This difficulty could be got over by opening the 
abdomen under local anesthesia, and then administering the general anesthetic. 
But the element of psychic shock would not be abolished. There would no 
longer be anoci-association. Even when the abdomen has been opened away 
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from the middle line, it might save some minutes in the suturing, besides 
making this procedure more easy, if the sensitive parietal peritoneum were 
infiltrated from the visceral surface on each side of the wound. 

Local infiltration made according to Crile’s recommendations, therefore, 
is useful in a median laparotomy. It does not serve its purpose of blocking 
afferent impulses when the incision is made away from the mid-line. 


CONCLUSIONS. 


1. Afferent impulses set up by incision of the abdominal wall in the linea 
alba can be prevented from reaching the nerve centres by local infiltration 
with novocain, as recommended by Crile. 

2. When the incision is not in the middle line, these impulses can be blocked 
only by anesthetizing the nerve trunks as well as employing local infiltration 
to render the nerve-endings insensitive. This procedure may necessitate the 
waiting of some minutes between the injection of the anesthetic and the 
severance of each layer. If perineural injections are employed, 1 per cent 
novocain must be used. 

3. Afferent impulses resulting from manipulation of the viscera have 
in general a more pronounced effect upon the vasomotor centre than those 
resulting from the opening of the abdomen and the retraction of the edges of 
the wound. 

4. To bring about a condition of anoci-association of the nerve centres, 
it is as essential to cut off impulses ascending from the viscera as it is to 
block those coming from the abdominal wall. 

5. Afferent impulses set up by manipulation of the stomach, intestine, 
and the attachments of these viscera, may be blocked by local anzsthetization 
of these attachments. 

6. The tone of the abdominal muscles is increased by the manipulation 
of the viscera or by dragging upon the parietal peritoneum. 

7. This reflex rigidity can be eliminated by locally anesthetizing the 
abdominal wall and by blocking impulses from the viscera. 


The experimental part of these investigations was carried out in the 
physiological laboratory of St. Mary’s Hospital Medical School by the courtesy 
of Dr. H. E. Roaf, to whom I am greatly indebted for much valuable help. 
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A CASE OF SUPPURATIVE COLINEPHRITIS. 
By F. J. F. BARRINGTON, Lonpon. 


E. C., female, age 29, was admitted to University College Hospital on 
May 15, 1914. Ten days previously she had been suddenly seized with 
frequency of micturition, and scalding on micturition; the frequency was 
half-hourly, day and night, and got worse. Three days after the commence- 
ment of the frequency she developed a pain in the right loin, and the same 
night when going to bed had a shivering fit. The pain had persisted and 
had been attributed to pleurisy. There had been no hematuria. She had 
wasted considerably. Her last period was two weeks before admission. Four 
years before, when being treated for her chest in a sanatorium, she had 
a sudden attack of pain in the right side, shivering, and frequency of 
micturition with scalding; after two weeks she was well enough to discharge 
herself, and convalesced gradually afterwards; she regarded this illness as 
similar to, but slighter than, that for which she applied for treatment. She 
had been married six months, and had had a white vaginal discharge for 
three years, which had not altered since marriage. Apart from the two 
illnesses stated she had never had any urinary trouble. 

On Admission.—The temperature was 105°, pulse 112, and respiration 24. 
The tongue was dry, and there was a patch of herpes on the side of the nose. 
The whole right side of the abdomen was rigid and tender, the tenderness 
extending slightly over to the left side. The right kidney was easily palpable, 
enlarged, and very tender. Urine was turbid with pus, acid, had a specific 
gravity of 1015, and gave pure Bacillus coli on cultivating. 

The patient was anesthetized with ether, and a cystoscopic examination 
made before commencing the operation. The bladder rapidly washed clear 
and easily tolerated a 300 c.c. distention. The whole interior of the bladder 
was deeply injected; the injection was more marked on the base; the mucous 
membrane was not cedematous. On the base, extending backwards from the 
urethral opening, was a thin layer of white membrane closely attached to the 
mucous membrane ; nowhere did this membrane exhibit partially detached 
shreds, and the pale yellow tinge commonly seen in the muco-pus of cystitis 
was absent. Posteriorly, the membrane had a sharp irregular edge; it extended 
further back on the left than on the right side, but did not anywhere reach the 
interureteric bar. The ureteric orifices were normal except for involvement 
in the general redness. Two clear effluxes were seen from the left side and 
none from the right. A catheter was passed up the left ureter, and about 3 c.c. 
of urine came away in ten minutes, after which the flow ceased. 

The right kidney was then exposed through an oblique lumbar incision. 
There was no cedema of the perirenal fat, and the kidney was not unduly 
adherent, so it was easily stripped from its bed and delivered from the wound. 
The kidney was enlarged to about one and a half times its normal size; its 
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surface was purple, and groups of small yellow dots were seen through the 
capsule. Nephrectomy was performed in the usual way and the wound drained. 
A culture frem one of the subcapsular abscesses gave pure Bacillus coli. 

May 16, temperature rose to 99°6°. 

May 17, temperature rose to 99°4°.. A catheter specimen of the urine 
contained pus and Bacillus coli, but no blood or casts. 

There was a daily rise of tempera- 
ture up to 99°4-100° till May 27, after 
which there was no fever. 

June 7. The wound was completely 
healed. There was no frequency of 
micturition. The urine was clear, and 
contained numerous small specks; a 
culture from it grew pure Bacillus coli. 

Cystoscopy with a 300 c.c. disten- 
tion showed slight injection of the whole 
interior of the bladder, which was not 
more marked on the base. There was 
no membrane on the base. The left 
orifice was slightly more patent than 
usual, but closed completely on contrac- 
tion. It contracted actively, but no 
efflux was seen. The right orifice did 
not contract. 

The patient was discharged on June 
9, 1914. 

On splitting the removed kidney 
before it was hardened, dark-coloured 
areas stood out from the surface of the 
section. These areas consisted of yellow 
streaks surrounded by a deep-red zone ; 
the streaks extended through the kidney 
from the papille to the surface, where 
they appeared as the yellow dots seen 
at the operation. The areas were more ; 
or less wedge-shaped, with their bases at adit, MO, slightly, oblique, vertical 
the surface of the cortex ; they varied Gore’s fluid. Before hardening the colours 

, . : were deeper. 
very greatly in size, the largest being 
about 23 centimetres in diameter. The 
kidney substance between the areas appeared normal. The mucous mem- 
brane of the ureter and calices appeared normal. 

Sections of the kidney stained with hematoxylin and orange showed 
that large parts of it were normal. On approaching one of the streaks 
seen on macroscopical examination, the vessels were dilated and the tubules 
became filled with coagulum containing a few cells, chiefly polynuclears ; 
there was some extravasation of blood into the interstitial tissue. Further 
inwards the interstitial tissue became densely infiltrated with round poly- 
nuclear cells and larger irregular mononuclear cells, and the casts in the 
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tubules became richer in cells. Further still, the interstitial infiltrate had 
completely replaced all the normal kidney structure. Areas of definite 
necrosis were small and infrequent. The glomeruli appeared to survive to a 
later stage than the tubules; coagulum in the glomerular spaces with a few 
cells in it was seen, but not to the extent it occurred in the tubules. Des- 
quamation of the tubular or glomerular epithelium appeared to be absent. 
Sections of the ureter at the point of division, and of the renal calices, 
showed no signs of inflammation. A few groups of coliform bacilli could be 
seen between the cells in the infiltrated areas in carbol-thionin sections ; but 
they were not numerous. 

Very few cases of acute hematogenous pyelonephritis have been published 
in England, though a fair number of American cases are on record. The 
special features of interest in the present case are the definite history of a 
previous acute attack of a less severe nature, and the onset of the acute attack 
with bladder symptoms. The absence of cedema of the perirenal fat appears 
exceptional. 

In conclusion, I wish to thank Mr. Raymond Johnson for permitting me 
to publish the case. 
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CONTEMPORARY ITALIAN SURGERY. 
By Pror. RAFFAELE BASTIANELLI, Rome.* 


_ General Surgery. — Disinfection. — Puccinelli' has made _ extensive 
researches on the bacterial flora of the atmosphere and of the operative field 
in a theatre more or less crowded with students, and found that after one 
hour a Petri capsule exposed open near the patient presented 242 colonies as 
an average, while only four colonies could be counted in the same room when 
empty. Among the fifteen varieties of germs identified, the micrococcus 
aureus, hemolytic and virulent for rabbits, was present only once, and 
occasionally he found non-virulent M. albus and citreus ; but other species of 
non-pathogenic germs were generally abundant. On the skin of the patient, 
treated with tincture of iodine, at the end of the operation the same germs 
could be found as before the sterilization, among them being the M. pyogenes 
albus, citreus, and aureus. In the depth of the wound the same skin germs 
were always scanty. 

Aperlo2 prefers Ahlfeld’s method for the disinfection of the hands, and 
attributes to the alcohol the greatest importance in diminish’ng the number of 
germs on the skin. A bacteriologically complete asepsis for the hand and skin 
cannot be maintained during the course of an operation. Gloves are necessary. 

Pellegrini has had very good results in disinfecting the skin with chlor- 
alcohol 0°26 per cent, which is obtained by letting liquid chlorine bubble freely 
through dehydrated alcohol. The chlor-alcohol is non-irritating, non-staining, 
and gloved hands can be washed in it with no damage to the rubber. 

Fossati3 prefers a solution of chlorothymol in alcohol, Monzardo* an 
alcoholic 5 per cent solution of thymol, Crucillo® tincture of iodine 6 per cent. 

General Narcosis.—Virno,® instead of giving ether or chloroform by the 
open method, lets the patient breathe under a thick towel the vapours 
emanating from an ether or chloroform bottle in which a wick is put, as in 
a lamp, and in proportion to the length of the wick drawn out, more or less 
vapour is given off, so that the narcosis can be easily graduated. A small quan- 
tity of anesthetic is required, and the narcosis appears to proceed quietly. 

Insufflation Anesthesia is studied by d’Avack’ and by G. Egidi.8 Both 
present new simple apparatus and clinical cases. 

Grafts.—Fieschi® has made experiments with pieces of rubber sponge put 
in the peritoneum and in the muscles of dogs, and found that the sponge is 
penetrated by granulations and tolerated perfectly by the tissues. Hence 
the idea of using it to fill gaps in the organs. He used it with good results 
in the shape of a bottle-stopper in femoral hernia to fill up the crural canal. 

Stomach and Intestine——Ludwig’s Angina.—Puglisi Allegra reports 
three cases treated with intramuscular injections of electro-argol (10-15 c.c.). 





* I am greatly indebted to Dr. G. Pieri for collecting the literature. 
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Gastric Ulcer.—Treatment, according to Schiassi,1! when surgical, should 
if possible be excision, and he gives details of his technique. Arcangeli!? 
describes acute post-operative dilatation of the stomach and _ its patho- 
genesis. Solieri contributes an article!3 on the causation of hyperchlorhydria 
associated with appendicitis. Ponzio!4 describes the characters in a-ray photo- 
graphy which allow the bilocular stomach due to a non-malignant disease to 
be distinguished from those due to cancer of the middle of the organ. 

Exclusion of the Pylorus is no longer performed by Parlavecchio! with a 
silk thread but with a tape, and Randis and Toppolo,!6 to prevent adhesions, 
cover the tape with a layer of organic tissue (omentum or aponcurosis). 
Experiments of Baggio!? show that whatever may be the procedure, all these 
ligatures around the pylorus have only a temporary effect, and Parlavecchio’s 
tape should be preferred, and according to Nassetti,18 the Wilms aponcurotic 
ligature is not efficient. 

More radical is the method of Mariani, who in cases of gastroptosis with 
gastrectasia, performs the exclusion of the pylorus and _ the. gastropexis by 
sewing the pylorus in a buttonhole made in the rectus muscle of the right side. 

Gastro-enterostomy with galvanic wire without opening of the stomach 
and intestine is studied by Meneghini.2° 

Intestine.—Crosti21 and d’Alessandro22 found that, instead of the usual 
intestinal sutures, the Michel clips can be quickly and safely used (eight new 
cases with one death). 

Clinical studies on multiple sarcoma of the small intestine, and on intestinal 
invagination, are respectively contributed by Cartolari2? and by Vaccari.24 The 
' pericolic membranes and their importance are extensively treated in articles 
by Tosatti25 and by Leotta.26 

In intestinal obstruction, severe alterations of the pancreas have been 
studied by C. Santini.27_ He thinks that these are due to obstruction of the 
venous circulation, and that they contribute in large measure to the fatal 
result of the occlusion, wherever it may be located. 

The treatment of cancer of the colon is reviewed by R. Bastianelli2®8 from 
his Report to the International Congress in London, 1913. 

Liver and Spleen.— Giordano”? contributes an article on the treatment of 
traumatic lesions of the liver, and Colleoni one on the subject of liver excision 
(tumour of the left lobe removed, with multiple ligature and cautery). 

Extensive excision of the common duct was experimentally repaired 
with success in dogs, by Noferi,°° by grafting a piece of ureter. 

Cases of Splenectomy for various diseases are contributed by Parlavecchio,?1 
who, when the spleen could not be removed in consequence of adhesions, has 
sutured a portion of spleen in the wound, and destroyed it progressively with 
thermocautery, or with electrolysis. This operation he calls esosplenolysis, 
and it was performed by him twice. Also cases for Banti’s disease by Buzzi,32 
for malarial enlargement by Cartolari,33 for hemolysis by Fieri,34 for torsion 
of the pedicle by Fata,3° for pelvic ectopia with enlargement by Cormio.2¢ 
A special form of splenomcgaly characterized by anemia and enlargement 
of the spleen, and due to a chronic thrombophlebitis of the splenic vein, was 
described by Tansini and Morone.37 Clinically nothing distinguishes this 
form from a primary splenomegaly. In their case the spleen was removed 
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and a Talma operation performed (ascites was present), with cure still com- 
plete after three years. 

Hemorrhage from wounds of the spleen, if superficial, can be arrested, 
according to Ricci,38 by elastic compression of the pedicle for four hours; if 
deep, even eight hours’ compression is useless. These results are against 
Sheldon’s experiments. 

In excision of the pancreas, Chiarugi?® maintains the superiority of 
implanting the cut end of the pancreas into the intestine over the methods 
of intra- or extra-peritoneal treatment of the pancreatic stump. 

Peritoneum—Omentum—Herniz.—The old question of the surgical 
treatment of peritoneal tuberculosis is examined anew by Guaccero,‘° who is in 
favour of laparotomy in cases of tuberculous ascites. He thinks that the 
mechanical factors of the laparotomy are useful for the radical cure, especially 
when the peritoneum is thoroughly, dried with sponges and washed with 
peroxide of hydrogen 5 per cent. The peroxide treatment was previously 
recommended by Grocco, and performed with success through a_ bilateral 
paracentesis, by Cionini and Marcantoni, in twenty-nine cases. 

To perform a permanent drainage of cirrhotic ascites, Mantelli4! has sutured 
one end of a piece of saphenous vein to the peritoneum, leaving the other end 
free in the thigh, with a good result. 

Brunctti*2 has collected all the literature, and gives a complete clinical 
and pathological review of mesenteric tumours, adding to the existing cases 
many from Bastianelli’s clinic. 

Cartolari4? publishes an extensive study on mesenteric and retroperitoneal 
blood-eysts. 

Hernias.—Contributions on vesical hernia are given by Putzu,44 on the 
pectineal hernia by Mantelli,45 and on the treatment of strangulated hernia 
by Egidi,46 who has collected 164 cases from Bastianelli’s clinic, giving details 
of the local anesthesia as used in that clinic, and technical details for the 
resection of gangrenous gut. 

Modifications in the technique of hernia operations are suggested by 
Santini,47 who in the direct hernia forms a pedunculated flap from the apo- 
neurosis of the external oblique muscle to close the opening in the transversalis 
fascia; by Crosti,48 who in femoral hernia cuts the iliac fascia to expose the 
crural nerve and to make the suture of Poupart’s ligament to the pectineal 
fascia easier; by A. Santucci,49 who, instead of separate transverse stitches 
uniting the muscles to Poupart’s ligament, applies a row of U stitches going 
through all the layers and knotted on the external aspect of the external 
oblique aponeurosis. These stitches do not impair the circulation of the 
muscular fibres, being parallel to them. 

R. Bastianelli5° describes the antefunicular reconstruction of the abdominal 
wall, closing the internal ring with a peculiar stitch ; also a plastic operation 
for direct hernia, displacing the cord under the skin and closing completely 
the external ring. 

Lungs and Chest.—On surgery of the lungs, Porta®! contributes a very 
thorough monograph, with numerous cases from Biondi’s clinic. 

Lerda,®2 instead of performing thoracotomy through an intercostal space, 
makes a transverse division of the 6th to the 9th ribs, exposing the base of the - 
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lung, which can be sutured either on the upper or on the lower border of the 
wound, according to the necessity of the case. 

Operations on the diaphragm have been studied by G. Giordano,®? who is 
in favour of a thoracic approach, using the Auer-Meltzer anesthetic method 
or the pneumatic chamber. When large portions of the diaphragm must be 
removed, it is possible to cover the gap with large free aponeurotic grafts. 

Heart Wounds have been reviewed by Leotta,54 who contributes a 
successful case of his own. 

Blood-vessels.—Reversing of the circulation in the lower limbs (Wieting’s 
operation) was performed by Nassetti5> with only temporary success. He gives 
a study of the questions, with conclusions against that operation, while Doria,5é 
publishing five new cases from Biondi’s clinic, would restrict its scope to a few 
well-selected cases. 

The Trendelenburg operation for embolism of the pulmonary artery can 
be accomplished more quickly (in 30 min.) according to Giordano and Rodano,57 
by using intratracheal insufflation, making a large opening in the third inter- 
costal space and the pleura, and clamping and cutting through one wall of 
the artery by means of a special instrument, before encircling it with the 
elastic tube. 

Vascular Grafts have been studied by Castiglioni,®5® who found that in 
autoplastic grafting the preservation of function and structure are perfect, 
while in the homoplastic the structure undergoes important changes, and in 
the heteroplastic graft, thrombosis follows as a rule. Practically, indications for 
vascular grafting are limited. In a case of large popliteal aneurysm, excision 
and autoplastic grafting with 15 cm. of the saphenous vein was successful. 

Ligating large Vessels with thread is sometimes followed by bad accidents, 
and to avoid them Nassetti5® used in experiments aponeurotic or tendinous 
strips (Halsted did the same later), or their lumen can be diminished by 
infolding one wall with a double transverse stitch, as Scalone® did. It is 
claimed by Chiasscrini® that loss of substance in arteries ‘can be patched with 
aponeurotic free flaps. 

Circular Suture of vessels can be accomplished, according to Porta,®2 by 
cutting in each end four small quadrangular flaps, which are united intima 
to intima by a stitch with double thread put at the base of each and knotted 
on each side of the flap. If small gaps should remain between the flaps, 
they can be sewn by separate stitches. 

Experimental Studies on traumatic aneurysm of the aorta have been 
performed by Dominici ;&? and the end-to-side anastomosis between vena cava 
and vena porta, was done by Perroncito® with a special instrument. 

Uffreduzzi and Giordano*> have also made extensive researches on the 
surgery of the aorta. 

Urinary System.—Hydronephrosis, when old, closed, and difficult to 
remove, could be treated, according to Formiggini,®¢ by ligature of the renal 
vein. This has not yet been tried on man. 

Ceci*? removes renal tumours systematically through a lumbar abdominal 
incision, opening the peritoneum to explore the anatomical conditions. 

Pyelotomy for the removal of stones should be preferred to incision of the 
renal substance, according to R. Bastianelli,¢8 even if the stones are large and 
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if the kidney is not easily brought into the wound. Plastic closure of the 
wound in the renal pelvis by means of a fibrous fat capsular flap was performed 
by him with success, but he insists on the fact that even large openings in 
the renal pelvis, left alone without suture and without plastic closure, will 
heal perfectly, if the kidney is left without drainage in its fatty capsule. 

Bladder Extrophy.— The treatment of this condition has been the object 
of new and interesting operations. 

Lerda®? believes that our aim should be the reconstruction of the bladder, 
and the formation of a new channel, under the control of the sphincter 
ani, but not communicating with the rectum. He has formed from the peri- 
neum a tubular channel constructed from a skin flap which was introduced 
between the anterior margin of the sphincter ani and the dissected anterior 
rectal wall; this was extended to the base of the bladder and connected with 
it. After some days the bladder was closed. The result was not satisfactory 
owing to the congenital weakness of the sphincter. 

More radically Taddei?® proposes a deviation of the urine, by implanting 
the trigonum into the excluded cecum, which is drained outwards by an 
appendicostomy. 

Our experience in such cases is that the simple Maydl operation will 
do just as well, as all the more complicated and most ingenious devices. 

Bladder Tumours.—The treatment should be a more radical one, even in 
cases of apparently benign papillomata with large bases. Resection of the 
entire thickness of the bladder wall with the tumour is advocated as a rule 
by R. Bastianelli,71 who related two cases of complete excision of the bladder. 
One was successful. The ureters should not be implanted into the rectum 
or in the bowel, but left in the bottom of the drained wound. A suprapubic 
fistula remains which can be kept dry by an appropriate apparatus. 

Nervous System.—The usual methods of decompressive trepanation have, 
according to Stoppato,72 many inconveniences, which can be removed by 
forming a large osteocutancous flap on the parietal eminence, with a narrow 
(3 em.) pedicle including the arteria temporalis. The bone must be cut with 
a chisel, or sawn in quadrilateral form, 8 cm. long, 6 em. broad, and then it 
has to be rotated on itself forwards by 45°, so that its angles will overlap 
the surface of the adjacent bone, leaving only small corners uncovered by 
bone. The flap will in time become adherent to the kone, and protect the 
brain, it being impossible for it to sink inwards or compress it. This rotation 
of a large curved piece of bone enlarges the capacity of the skull by 2 em. in 
height. The same flap could be cut on the frontal or on the occipital 
eminence, according to the circumstances. How the dura should be treated 
as a rule he does not say; but even excision seems to be possible, without 
injury of the brain, as the bone would directly come in contact with the 
brain and prevent adhesions with the skin. 

Rocchi?? is in favour of a complete removal of a piece of bone, either 
opening the dura in one of the usual ways, or only excising some few small 
strips between the vessels, so that the brain is protected and supported, and 
the cerebral fluid can have free escape. 

Removal of pineal tumours, and especially puncture of cystic tumours 
of this gland, has been studied by Nassetti,74 who believes that through a large 
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occipital approach, pushing to one side the occipital lobe, and having as a 
landmark the splenium corporis callosi, it is possible to puncture a cyst. 

To perform Franke’s operation (removal of posterior root ganglia), 
Uffreduzzi75 proposes to go through the pleura, as its opening under intra- 
tracheal insufflation or in a pneumatic chamber has no danger. The thoracotomy 
makes the operation easier and quicker. In three cases of spastic paralysis, 
Buccheri7@ has resected the posterior roots (Foerster’s operation), with three 
deaths. 

Successful cases of spinal facial anastomosis (i.e., union of facial with spinal 
accessory nerves) are contributed by Serafini77 and by Pomponi.78 

Bones and Joints.—Bone transplantations are performed frequently in 
Italy. I will point only to the clinical contributions given by Putti,7? by 
Galeazzi,®° and to the experiments of Gazzotti,®! who has studied the value of 
fibula transplantations to reproduce bone continuity. In cases of pseudo- 
arthrosis this procedure has not been always successful. 

The open treatment of fractures is generally reserved for a few selected 
cases, a conservative treatment being practised by Italian surgeons. 

When resorting to an operation, it may be useful to apply traction through 
a nail in the caleaneum as Codivilla taught first ;82 or according to Pieri.83 to 
unite the bones, after open reduction, with a large bipointed angular nail which 
is inserted from outside into the fragments and removed in due time. Muzi84 
prefers to unite the fragments with a strong quadrangular rubber band, which, 
having been pulled tight through them, will maintain the apposition better 
than wire or plates. 

Osteitis fibrosa or cystic disease of the bones has formed the subject of 
a clinical and pathological contribution by Perez.®5 

That peculiar disease described by Schlatter as a fracture of the tuberositas 
tibiz in adolescents, is interpreted by Bassetta8¢ not as fracture but as an 
inflammatory bone formation due to the pull of the tendon. 

Under the name of cinematic amputation, Vanghetti described many 
years ago a method by which the muscles and the tendons of the stump are 
prepared and connected together in such a way as to be of some use for moving 
artificial limbs and even for holding working instruments. The idea has 
found strenuous advocates in Ceci, Codivilla, and others, and from time to 
time modifications of it are published in our country. Dalla Vedova,87 
performing the supracondylar amputation of the femur, first cuts an osteo- 
cartilaginous flap from the anterior aspect of the condyles, leaving it attached 
to the periosteum, and then saws the femur transversely. The flap is turned back 
on the femur, and the patella with intact cartilage is put on it, and maintained 
in place by suturing the patello-tibial ligament to the posterior tendons of 
the thigh. In this way the femoral stump is covered by the patella like a cap, 
on which the antagonistic muscles of the thigh can still exercise their action. 

To fill up bone cavities, Pieri88 removes their lateral walls completely, 
forming cutaneous periosteal flaps which are turned down and sutured on the 
bone. After excision of the lower jaw, very good cosmetic and functional 
results can be obtained by applying in the wound a heavy tin prosthetic 
apparatus’? which will distend the scar and keep in place by its own weight 
and form. 
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Partial and complete joint transplantations have been studied experi- 
mentally by Pucci,®° who concludes that to the stumps of a resected joint can 
be grafted with success the entire joint taken from other animals, suturing 
their periosteum exactly to the periosteum of the stumps. The graft will 
live by itself without being replaced by new bone. The experiment is 
successful even with grafts eight days old, if suitably kept. 

According to Giani®! the transplanted epiphyseal cartilage does not con- 
tinue to grow and cannot contribute to the growth in length of the bone. In 
performing arthrotomy, arthrectomy, and even limited excision of the articular 
surfaces, the epiphyseal cartilage does not suffer any damage, while if the ex- 
cision is deeper, even if the growing cartilaginous layer is not removed, there are 
atrophic changes due to the changed conditions of vascular supply.92 New liga- 
ments can be best made artificially by free or pedunculated periosteum strips.% 

Arthroplasty has been practised in twenty-one cases by Putti®4 with some 
good results, by interposing free aponeurotic flaps between the prepared 
extremities of the ankylosed joint (Codivilla’s method). 


This report is confined chiefly to practical matters. To give a review of 
the many other subjects less directly practical, and more of a general patho- 
logical character, would require many pages. I will only further direct 
attention to the researches and clinical reports on tumours, which may be 
found collected in a journal specially devoted to that subject : Tumori, Tipogr. 
Senato, Roma. 
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CHRONIC SUBDURAL HA-MORRHAGE OF TRAUMATIC ORIGIN, 
AND ITS RELATION TO 
PACHYMENINGITIS HA-MORRHAGICA INTERNA. 


By WILFRED TROTTER, Lonpon. 


To a considerable extent the work of the neurologist is concerned more with 
the determination of the locality of lesions than with the differentiation of 
the various grades and types of disturbance of function produced by them. 
In such neurological work, however, as is usually regarded as being more or 
less exclusively the province of the surgeon—the care of cases of head injury— 
it is characteristic of the conditions which have to be dealt with that the actual 
degree and kind of disturbance of function is no less variable and no less 
important than the situation of it. The surgery of head injuries furnishes 
in fact many instances of lesions closely similar in distribution, producing 
totally different clinical manifestations. Such cases make it clear that there 
must be some factor determining the effects of a given lesion other than its 
size, shape, and situation. This factor is to be found in the rate at which 
the lesion develops. 

It is a principle of wide application in cerebral pathology, that the great 
majority of progressive lesions produce their effects on the brain through J 
interference with its circulation rather than by destruction of its substance. 
This is clearly shown by the possibility of complete disappearance of symptoms 
after decompressive operations for tumour and after the evacuation of abscesses 
or hematomas, though well-defined paralytic focal symptoms may have been 
present before the operation. The principle applies even more generally to 
the pathology of head injuries. Here actual destruction of the brain tissue 
plays a very small part in the causation of symptoms, while interferences with /, 
the circulation are all-important. Hzeemorrhage and cedema are almost exclu- 
sively the causes of the cerebral disturbance in such cases, and they produce 
their effect by pressing upon the neighbouring blood-vessels and limiting the 
circulation in the part affected. 

It is because the effects of the lesion are produced through the agency of 
the circulation that the rate of development of the lesion exercises so remark- 
able an influence upon the disturbance of function which results. 

Subdural hemorrhage is of all pathological conditions the one which most 
perfectly illustrates the variety of clinical manifestations which are produced 
by lesions developing at different rates. It is well known that a large subdural 
hematoma may, and perhaps usually does, produce the profoundest and least 
mistakable evidences of widespread compression of the brain. On the other 
hand, a hematoma equally large or even larger may produce such slight and, 
according to current teaching, atypical manifestations as not even to be 
suspected during life. Such variability is somewhat confusing: at first sight, 
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but can be shown to be quite comprehensible by some consideration of the 
mechanism by which the symptoms are produced. 

Causation of Symptoms in Cerebral Compression.—In the ordinary 
type of the condition, the bleeding occurs rapidly and freely, and within a 
comparatively small number of hours reaches a state in which a hight grade of 
compression of the adjacent brain is present. The conditions prevailing in the 
affected brain and its circulation during this development of compression are 
well ascertained by experiment and familiar to clinicians. They need not be 
recalled here in more than a summary way. 

Stage 1. Puysican ComMpEeNnsaTIoN.—When the bleeding begins to 
encroath upon the intracranial space, it can do so only by displacing something 
from the place it comes to occupy. The material displaced must clearly be 
the fluids of the part, intra- and extra-vascular, for the brain tissue itself apart 
from its blood-vessels is incompressible, and although capable of actual disloca- 
tion, cannot undergo this without compression of its vessels, or freely enough 
to accommodate fully the intruding blood. The fluids first displaced are those 
which are least resistant (that is, under least pressure), viz., the cerebrospinal 
fluid and the contents of the veins. 

Now the displacement of such cerebrospinal fluid as may be in the neigh- 
pourhood of the hemorrhage can, of course, as such, produce no immediate 
disturbance of cerebral function. Again, the veins of any given part of the 
brain being, when taken together, of a larger total sectional area than that of 
the arteries, it follows that a certain degree of compression of the veins can 
occur without the circulation being in any way interfered with. For the 
‘capacity of the venous outlet of a part must be reduced nearly to that of the 
arterial inlet before venous congestion in the part can arise. As long, therefore, 
as the amount of bleeding is small enough not to raise the degree of compression 
above this point, there is complete compensation for the encroachment, and no 
symptoms can ensue. This physical compensation is probably not of much prac- 
tical importance except in accounting for some part of the interval which may 
elapse between the rupture of a vessel or vessels and the onset of symptoms. 

Ps It is referred to at some length here in order that there may be no confusion 
- between it and the physiological compensation which must be described later. 





by the hemorrhage will reduce the capacity of the veins below that necessary 
to carry off the blood of the part in an unobstructed flow. Venous engorge- 
ment of the compressed part is the necessary consequence. It may be carried 
so far as to amount to actual stasis. When this condition of engorgement and 
possibly stasis is produced fairly rapidly (within a few hours), it leads to an 
interference with the normal activity of the cerebral tissue, taking the form of 
an increased excitability, a state, that is to say, in which normal afferent 
impressions produce excessive responses. The clinical manifestations of this 
increased excitability are the well-known ‘ irritative’_symptoms. The connec- 
tion between venous engorgement and irritative symptoms Is well established 
experimentally and clinically, and of great importance in the interpretation of 
delirium, convulsions, twitchings, alteration of reflexes, irritability, restlessness, 
etc. Nevertheless the question whether a given symptom is to be regarded as 
an irritative or as a paralytic phenomenon is not always perfectly obvious, and 










































Stage 2. VENous ConcEsTION.—Further jncrease of the pressure exerted _ 
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i a tendency is sometimes noticeable for the responses of an abnormally excitable 

] area to be excessive only in the readiness with which they are called forth, and 

not in the energy with which they are carried out. . 
Stage 3. CapiILLARY AN#&MIA.—Further increase of the abnormal pres- 

sure will displace the fluid next highest in the order of resistance it offers to 

; displacement, viz., the blood of the cerebral capillaries. Anzemia of the affected 

; part is thus produced. It is well known that as soon as a part of the brain 

#, becomes actually bloodless its function completely ceases. Thus paralyticy~ 

symptoms are produced. They are unmistakable evidence of severe compres- 

sion of the brain, and even a single isolated symptom of this type may be 

enough to lead to a diagnosis. This anemic condition may be maintained for 

a considerable time, certainly many hours, possibly several days, without the 

affected centres suffering irreparable damage. If the anzemia is of short dura- 

tion, the paralysis which has accompanied it immediately disappears when the / 

~ circulation is re-established. 





: Thus far we have been dealing with the circulatory conditions which 
d obtain when a part of the brain is being compressed by a hemorrhage of rapid 
development. We must now consider the modifications in the process which 
occur when the compression develops very slowly. The physical alterations 
in the circulation of the affected part proceed doubtless much in the same way 
whether the compression is of slow or rapid onset; that is to say, there are 
periods of compensation, venous congestion, and finally anemia. The principal 
new phenomenon to be seen when the onset is very slow is that a toleration of 
the state of venous congestion seems to be produced, so that the symptoms to 
be expected from this source are either completely absent or inconspicuous. 
The same probably applies to partial states of anemia, so that a grade of 
anemia which in an acute case would produce definite paralytic symptoms 
may in a chronic case produce none or very slight ones. Complete anemia will 
necessarily always cause paralysis of the affected part. This physiological 
compensation for the circulatory disturbances of a very slowly developing lesion 
is doubtless the mechanism which renders irritative symptoms comparatively “ ar: 
uncommon in cases of cerebral tumour, the symptoms upon which a diagnosis 
usually has to be based being for the most part paralytic. 

he slower forms of subdural hemorrhage illustrate very well the same 
process. A hemorrhage which accumulates very slowly may reach a large size 
without producing anything but quite equivocal symptoms. The circulation 
of the part of the brain pressed upon is gradually more and more embarrassed, 
but at the same time a toleration of the abnormal conditions is established. 
: This will go on until the very limit of physiological compensation is reached, 
, that is, until the very least further increase of tension causes anemia. Since 
no toleration can be established for complete anemia, definite symptoms must 
arise immediately such a state is reached. 

When the pressure is still tolerated, but is just on the point of causing 
symptoms, the amount of increase which will call forth the latter is extremely 
small. Normal variations in intracranial tension added to that already present 
in the neighbourhood of the lesion, appear to be quite adequate for this. Con- 
sequently the patient may quite suddenly pass into a cendition indicating 
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severe compression, and may return to the normal, or to a state not far 
removed therefrom, with almost equal suddenness. _ Such relatively sudden 
variations in the symptoms—especially the possibility that the patient may, 
even repeatedly, emerge from what appears to be a very grave condition—are 
perhaps the most characteristic feature in the clinical course of chronic 
subdural hemorrhages. / 4 


It is the purpose of this contribution to describe the pathological and 


clinical features of this interesting group of traumatic lesions in the light of 
cases dealt with by operation, and to attempt to defirie its relation to internal 
hemorrhagic pachymeningitis—a condition which, if its name were justified, 
would seem to be unrelated enough to the matter in hand. 

Definition—The condition which is referred to here as chronic subdural 
hemorrhage is very well marked and characteristic. Pathologically defined, 
it consists in a collection of blood, often very large, situated between the dura 
mater and the cerebral hemisphere, and enclosed within a distinct membrane 
which appears to be derived from coagulated blood. ‘On the clinical side the 

\ condition is almost equally characteristic. It is of traumatic origin, and 
/runs a long course of at least several weeks, this course being divisible into a 
_ prodromal period and a period of severe symptoms. | 


The name ‘chronic subdural hemorrhage’ is perhaps the least unsatis- 


factory description of the condition; ‘subdural ‘hemorrhagic cyst’ or 
‘enceysted subdural hemorrhage’ might perhaps be used with equal propriety. 

Pathological Anatomy.—The hemorrhage is situated over the cerebral 
hemisphere, and may be so extensive as to reach from the frontal to the occipital 
pole. Its longest diameter tends to be anteroposterior ; its transverse extent 
is usually a great deal less than its anteroposterior, and it is not usual for the 
lateral limit to extend much beyond the fissure of Sylvius. The bulk of the 
mass is usually beneath the frontal and parietal bones; in thickness its 
maximum measurement is from 1 in. to 14 in., but this is difficult to estimate 
in cases in which the brain begins to expand as soon as the blood is evacuated. 

The blood is encapsuled by a membrane of very characteristic appearance. 
Externally against the dura it is usually thickest and most consistent, and 
may be { in. to } in. thick. It is but slightly adherent to the dura, and can 
be stripped off with the finger quite easily. Its surface shows vascularization 
from the periphery and various coloration from altered blood. Its substance 
is often obviously laminated, and has the appearance of being fibrinous. The 
inner surface is rough from adherent and altered blood-clot. 

Internally against the brain the cyst wall is thinner, semi-translucent, 
and filmy, though fairly tough. This layer is slightly adherent to the brain, 
but can sometimes be removed from it without laceration. 

If the skull be opened beyond the limits of the cyst, the cyst wall can be 
felt stretching between the dura and the brain as a tense resistant barrier. 
Under similar circumstances of approach it may be found that the cerebro- 
spinal fluid around the cyst is straw-coloured from blood pigment. 

The cavity of the cyst is often astonishingly large; its long diameter 
may easily reach five or six inches or even more, and the contents of the cavity 
may measure many ounces. This may be principally a greenish fluid with 
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fragments of partly decolorized clot, or dark tarry blood, partly fluid, partly 
clotted. The brain does not as a rule show any abnormality except deforma- 
tion, condensation, and surface staining. 

There are no signs of inflammation and no adhesions surrounding the cyst, 
the wall of which seems to be formed entirely by clotting and organization of 
the peripheral layers of blood. It is possible that the arachnoid contributes 
to the inner wall of the cyst. 

Of the four cases which I have myself operated on, in two the condition 
was bilateral—a frequency great enough to be of the utmost importance in 
guiding the treatment. 

Source of the Hzmorrhage.—From the slowness of its course and the 

A onset of the symptoms, there can be little doubt that the bleeding is 
of venous origin. It is nearly certain that the cerebral veins passing from the 
rain to the tributaries of the superior longitudinal sinus are always the source 
of the blood. They are short trunks passing direct from brain to dura nearly 
at right angles to each. Such a vein has its cranial end firmly fixed by the 
rigid dura, while its cerebral end is attached to the comparatively moveable 
hemisphere. Between these two points the vein passes directly, with no 
tortuosity to allow for possible movement of the brain. The morbid anatomy 
of contusion by contre-coup shows that considerable movement of the brain is 
possible within the skull as the result of external violence. 

It is, however, characteristic of chronic subdural hemorrhage that the 
history of the injury which has preceded the development of symptoms is 
usually not a striking feature of the case, and may be withheld unless 
specifically inquired for. Severe violence is not the kind of injury we should 
expect to produce.the required lesion, viz., the uncomplicated rupture of one 
or two delttate veins. Such a trauma would be likely to complicate the 
condition with gross laceration or contusion of the brain, and produce con- 
ditions antagonistic to the slow or intermittent oozing required. On the 
other hand, comparatively slight violence favourably directed to produce an 
adequate displacement of the brain and nothing else, would give just the 
necessary conditions. It is obvious that the falx protects the brain from 
transverse displacement at the very place where it is most necessary to avoid 
displacement ; at the same time, anteroposterior movement is not equally 
guarded against, and there can be little doubt that a sharp blow on the front 
or back of the head can comparatively easily produce a good deal of dislocation 
of the hemispheres, which of course would be equal on the two sides. It is 
interesting to notice that in all of my cases the violence had been quite 
moderate—in one of them extremely so,—that in three there was good 
reason to believe the blow had been on the front or back of the skull, and 
that in two the hemorrhage was bilateral. 

This view of the causation is exposed to the objection that the condition is 
apparently rare, while the supposed cause of it is common. Against such a 
contention, however, it may be suggested that the supposed rarity is not so 
striking in reality ; in six years six well-marked cases have come under my 
immediate notice (four under my own care), and as we shall see later, there is 
reason to suppose that a considerable number of similar cases are not operated 
on, and escape clinical recognition. Moreover, when we remember how the 
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merest contact will arrest the bleeding from a cerebral vein, it is, perhaps, not 
too venturesome to suggest that in some cases the disturbance which causes 
the tear of the vein is so slight that the contact of the brain arrests the 
bleeding until clotting can occur. 

Clinical Features.—T he symptoms have a very considerable varicty, 
and yet the broad lines of the cases with which I have had to deal show 
remarkable uniformity. The account of the symptoms given here is almost 
entirely derived from these cases. 

Tue Causa Insury.—The onset of symptoms always follows an accident 
involving a blow on the head. The accident is usually not severe, and is some- 
times so trivial as to escape attention. In one of my cases the blow caused a 
scalp wound, and was followed by some concussion. In one case it was only 
after the diagnosis had been suggested that the patient’s relatives recalled the 
accident which had caused the, hemorrhage ; and in another case it was only 
after the patient had recovered from the evacuation of the hemorrhage that 
he suggested the probable cause of the trouble. A blow on the front or back 
of the head seems the usual injury. 

PropRoMAL SymptToms.—After the injury there is usually an interval of 
Oseveral days at least before any symptoms of the hemorrhage are noticed. 

eadache and slight mental symptoms are the most constant. Headache is 
apt to be very severe and persistent, and is sometimes felt over the seat of the 
hemorrhage here may be no other symptom whatever for a week or two, 
but sooner or later some mental change comes on. This is always slight and 
elusive at first. A slight degree of sleepiness, a loss of initiative, absent-minded- 
‘ness and forgetfulness, are the symptoms most commonly noticed. Some- 
times the relatives will not be able to define more exactly than to say the 
patient seemed to have ‘ changed.’ One patient was noticed to repeat things 
she had already said, and without any apparent knowledge that she had done 
so. Sometimes slight attacks of partial or complete loss of consciousness of 
short duration have occurred. They are usually ascribed to ‘ fainting.’ 
@ The whole picture suggests a very slight reduction in functional activity of 

a large area of the cerebral cortex, the finer attributes of consciousness being 
dulled but not grossly interfered with. These functions are by far the most 
delicate test of interference with the cortex over a large area, presumably because 
the elaborate co-ordination required by normal consciousness magnifies the least 
disturbance. So delicate is the adjustment necessary for normal function that 
these mental symptoms may be quite perceptible even to uneducated observers, 
when no physical sign of interference with the brain can be detected, and when 
the function of the speech centres, delicate as they are, is quite unaffected. 

‘ Irritative ’ affections of consciousness are usually quite absent, though 
sometimes a patient who is sleepy and passive by day may be restless and 
inclined to wander at night. -More usually, however, sleep is abnormally sound. 





* The specimen consists of a piece of dura mater which has been removed with the cyst 
attached. It is viewed from the cerebral aspect. The filmy inner wall of the cyst is well seen. 
The thicker outer wall is of course applied to the dura. Partly decolorized adherent clot is seen 
within the cavity. The vascularization of the periphery of the cyst wall shows very clearly. The 
appearances closely correspond with those found in the author’s undoubtedly ag cases. 

From “A System of Surgery,” by C. C. Choyce. 
(Kindly lent by Cassell ry ‘Co. Ltd.) 
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Fic. 151.—PaAcHYMENINGITIS H#MORRHAGICA INTERNA. 
(From a specimen in the Museum of University College Hospital Medical School.) * 
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If advice is sought at this stage, the most painstaking neurological examina- 
tion will probably be negative. If the headache be the leading feature, there 
may be some temptation to regard it as of other than organic origin, or as 
possibly syphilitic, both mistakes which are likely to lead to loss of invaluable 
time. If the mental change is the most striking symptom, a primary mental 
disorder may be suspected, especially perhaps in an elderly or old patient. 

I have never had an opportunity of examining a patient during the pro- 
dromal period ; but in-a case where there was a clear history of a head injury 
in a subject previously quite healthy, followed by the slow development of 
severe headache and slight but definite mental change, I should not hesitate to 
advise an exploratory operation. in the absence of any other definite physical 
sign or symptom. There can:be little doubt that if the hemorrhage were 
detected at this stage, and operated on, cure would result in every case. 

PERIOD OF SEVERE SymMpToms.—The prodromal period has in my cases 
generally lasted about six weeks without any notable development. 

/ Then, rather suddenly, the symptoms become much worse. The most 
important change is a marked increase in the impairment of consciousness. 
This may be ushered in by violent headache and vomiting, or more usually is 
just a rapid intensification of the previous somnolence. 

Consciousness.—  Irritative’ disturbances of consciousness are usually 
quite absent. In one case, however, there was a good deal of delirium, and 
when the patient was in the drowsy state he resented being roused. 

All grades in the depth of coma are seen, but it is not usual for it to be so 
profound that painful stimulation produces no response. In some cases, stimu- 

lation and movement rouse the patient from a comatose to a conscious state. 

' The most characteristic feature of the coma is its spontaneous variability. 

) The records of the cases given here will show the very remarkable way in which 

the patient is apt to pass from consciousness to unconsciousness and vice versa. 

There is no other condition in which this is so clear and striking a feature. 

Sometimes a more stable modification of consciousness is arrived at, in 
which the patient is apparently awake, but is inaccessible to speech, and makes 
no spontaneous or responsive remark or movement. Here the condition 
closely resembles the wakeful irresponsiveness of a demented patient. It 
seems possible that such a condition can remain fixed for a considerable time. 
In such circumstances a diagnosis of dementia might very well be made, and 
the patient admitted to an asylum. When the coma is not deep the condition 
resembles that met with in the classical type of subacute temporosphenoidal 
abscess. The patient is not confused but dull. Responses to simple ques- 
tions or requests are made slowly after an interval, but are intelligent as 
far as they go. The resemblance may be completed by pyramidal tract 
symptoms, oculomotor weakness and pupillary signs. 

Localizing Symptoms.—With regard to focal symptoms, the general 
statement should first be made that they are characteristically slight, elusive, 
and variable. The frequency with which the lesion is bilateral adds greatly to 
the difficulties of interpretation by the loss of a standard of comparison. 

Evidences of pressure on the motor cortex are the most common. <A 
definite hemiplegia is unusual ; slight paresis with disturbances of the reflexes 
is common. Slight rigidity is sometimes seen. Babinski’s sign and reduction 
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or loss of the abdominal reflexes are perhaps the most frequent and valuable 
abnormal physical signs. The extensor response may, however, be bilateral 
with a unilateral lesion. This appears to be due to dislocation of the brain by 
the hemorrhage causing pressure of the opposite motor cortex against the 
skull (Case 2). 

I have sometimes met with slight twitchings in the affected limbs, but 
never a definite Jacksonian fit or an epileptiform attack of any kind. Of 
symptoms presumably due to pressure on the mid-brain I have met with ptosis, 
weakness of the external rectus, and loss of the pupillary reflex. In one case, 
during the period of maximum pressure, the temperature was distinctly sub- 
normal for many days. 

It is remarkable that in two cases with large hemorrhages on the left side- 
there was no specific affection of speech, as long as the patient remained 
conscious and whenever consciousness was temporarily regained. Facial 
paresis also is very indistinct, or more usually altogether absent, even if there 
is paresis of the limbs. 

In two of my cases definite optic neuritis developed under observation. 
In one unilateral case it was present on the side of the lesion only ; in one 
bilateral case it was also on one side only, viz., the side of the hemorrhage 
which was producing the more distinct symptoms, though it was actually as 
found, the smaller. 

Definite bulbar symptoms of the classical ‘ compression ’ type I have not 
observed. A peculiar kind of respiration is often, however, to be noticed. It 
is like that of a healthy person sleeping soundly—a little exaggerated in ampli- 
tude, with expiration slightly emphasized. This can be observed when the 
patient is apparently awake if he is not actually speaking at the moment. 
It is very clear as soon as he is allowed to lapse into inattention. 

BILATERAL H2MORRHAGE.—This always makes the clinical picture very 
confused, and to one unfamiliar with the condition may lead to an erroncous 
diagnosis. Generally one cannot do more than suspect that the lesion is 
bilateral, as it is always quite likely to be. A single observation of a definite 
physical sign pointing to the second side, even if the sign is only transient, 
should be enough to suggest a diagnosis of a bilateral lesion. 

It should be remembered always that in any case the physical signs are 
apt to be variable, fleeting, and apparently inconsistent with one another. 

CoursE.—It is probable that when once an encysted hemorrhage is 
established, recovery does not occur. On the other hand, it is quite likely that 
the condition may cease to be progressive. ‘In such a case it seems probable 
that a diagnosis of dementia would be made. 

In all my cases the condition was obviously progressing, and severe 
symptoms had set in. In none of them did there seem any chance of the 
patient’s life being saved except by operation, and it is certain that, even 
if spontaneous arrest had occurred, gross permanent mental changes must 
have persisted. 

The unilateral cases recovered rapidly and completely; the bilateral 
cases were both fatal, although both sides had been operated on. If it had 
been possible to make the diagnosis in these during the prodromal period, 
probably both could have been saved. 
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Pachymeningitis Hemorrhagica Interna.—This condition, as is_ well 
known, is more familiar to the pathologist than to the clinician, and, indeed, 
has attracted but little of the attention of the latter. If, however, one consults 
some authoritative account of the disease such as that given in Oppenheim’s 
admirable text-book,* one cannot fail to be struck by the resemblance between 
the condition described there and the cases reported in this paper. Indeed, 
these cases in the light of that description should undoubtedly be ascribed to 
hemorrhagic meningitis. It may be mentioned also that in many particulars 
the clinical features of the disease, when such are present, as given by Oppen- 
heim, closely correspond with those found in my cases. He mentions especially 
the irregularity of the course, with remissions and exacerbations, and the very 

‘characteristic disappearance and recurrence of coma. He also refers to the 
relative frequency of optic neuritis. I have already given the reasons for 
believing that in each of my cases the hemorrhage was entirely and solely of 
traumatic origin. 

They may be recalled in summary form here. 

1. The history of injury in each case, the injury in three cases at least 
bearing a closely similar relation to the onset of symptoms, and being of the 
same general character. 

2. The fact that the cases form a series closely resembling one another, in 
which one case (Case 1) is unquestionably of traumatic origin. 

3. The fact that no evidence of inflammation was found in any case, 
either at operation (4 cases) or post mortem (1 case). 

4. The fact that in two cases complete recovery followed drainage of the 
hemorrhage with no residual symptoms of any kind, and that there was no 
tendency whatever to recurrence of symptoms after six months and five years 
respectively. 

5. The distribution of the hemorrhage in each case in a situation such as 
would be expected if the bleeding came from the cerebral veins at their entry 
to the longitudinal sinus, together with the fact that the anatomy of these veins 
is such as to render them especially liable to rupture as the result of compara- 
tively slight violence. 

Various grades of hemorrhagic meningitis are described, from a thin layer 
of fibrinous deposit lining the dura, to well-marked collections such as those 
found in my Cases. 

According to Virchow the primary condition is a meningitis, while the 
hemorrhage is secondary. Other authorities however have expressed the 
view that the hemorrhage is the primary change. The study of my material 
seems to me to indicate that in my cases at any rate the hemorrhage was 
unquestionably primary, and that there was no inflammatory condition at all, 
and certainly nothing to justify the term meningitis. 

In each case also the enclosing membrane seemed to be derived from the 
organization of the outer layers of clot, as has been supposed by many authors. 
It appears as if the clotting were consequent upon the contact of the blood 
with the brain, the meninges, and the cerebrospinal fluid, and that when once 
the encircling membrane is formed, the tendency to coagulation within it is 





* Lehrbuch der Nervenkrankheiten, 3rd ed., 1913, p. 974. 
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checked. There can be no doubt that such enclosed collections may remain 
fluid in large part for a long time, and in this way the possibility of the progres- 
sive increase of the hemorrhage would be accounted for, for if the main mass 
remained fluid surrounding the torn vein or veins from which it came, throm- 
bosis in these latter would be delayed. In this way the encysted hemorrhage 
would continue in communication with the vein, and while its capsule would 
afford enough resistance to prevent the low venous pressure causing a rapid 
increase, there would be a slow recurrence of the bleeding each time the venous 
pressure rose high enough. That the surrounding membrane may be of con- 
siderable strength £ have found when approaching the cyst through an opening 
in the skull made beyond its limits. The cyst wall can then be felt as a firm 
strong membrane. That it is also relatively impervious is shown by the com- 
parative rarity with which blood-staining is found in cerebrospinal fluid 
obtained by lumbar puncture. 


The causation of internal hemorrhagic pachymeningitis has apparently 
always been a matter of some obscurity. According to Oppenheim, it is espe- 
cially associated with diseases which tend to cause atrophic conditions of the 
brain, and he mentions general paralysis, chronic hereditary chorea, and senile 
dementia. Apart from these it may occur also as a primary disease, especially 
in cases of chronic alcoholism. Head injuries are referred to as often laying 
the foundation of a hemorrhagic meningitis. Various other conditions are 
mentioned which may occasionally be associated with hemorrhagic meningitis, 
especially diseases in which there is a strong tendency to spontaneous heemor- 
rhage. In this last group, however, it is obvious that there is no great difficulty 
in accounting for the hemorrhage, and in dealing with them we are not faced 
with the obscurities we meet in trying to account for the ordinary form of the 
disease as it occurs in the insane and in alcoholic subjects. 

In view of all the evidence it may be taken as fairly certain that the primary 
condition is a hemorrhage, and that this comes from a venous source. As far as I 
am aware, no one has explained why, in certain insane patients and in alcoholics, 
venous intracranial hemorrhage should occur. No evidence has been produced, 
to my knowledge, of any liability of these veins to disease in such conditions. 

On the other hand, it may well be argued that these patients are exactly 
those who are particularly exposed to the moderate kind of injury which is 
especially prone to produce chronic subdural hemorrhage, and under circum- 
stances in which the patient is little likely to remember or, if he does remember, 
to make much of the accident. It can be seen very well in my cases of persons 
normal up to the onset of symptoms, how little impression the causal accident 
was apt to make, and how it might very well not be mentioned unless inquired 
for while the history was being taken. In one case, what appeared to be the 
causal injury was unknown to the patient’s relatives, and heard of from himself 
only during convalescence after operation. 

Furthermore, it must be remembered that chronic subdural hemorrhage 
itself may produce a condition having close resemblances clinically to a state 
of dementia. It must be supposed that the progress of the hemorrhage may 
undergo spontaneous arrest at any stage, and we have seen that the brain may 
become accommodated in a remarkable way to the compression of an enormous 
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hemorrhagic cyst. One is inclined, therefore, to suggest that when a chronic 
subdural hemorrhage is found post mortem in a supposed case of dementia, 
it may well be that the hemorrhage was the primary lesion and was traumatic, 
and the dementia a secondary consequence of it. 


The conclusions it is desired to suggest from the foregoing considerations 
are as follows :— 

1. That internal hemorrhagic pachymeningitis is a term which involves 
an unjustified hypothesis, and should be discarded in favour of some such term 
as chronic subdurai hemorrhage. 

2. That, apart from certain cases occurring in diseases which cause a strong 
tendency to spontaneous hemorrhage and, possibly, including them, hemorrha- 
gic pachymeningitis is almost if not quite invariably a true traumatic hemorrhage 
coming from veins torn in their course between the brain and a dural sinus. 

3. That hemorrhagic pachymeningitis, being a purely traumatic lesion 
without an underlying basis of disease, should always be dealt with surgically, 
and with the expectation of a successful immediate and remote result if the 
treatment is carried out early. 

4. That the variable and apparently capricious clinical course of such 
chronic hemorrhages, far from rendering diagnosis exceptionally difficult, is 
capable of exact interpretation in accordance with the principles of cerebral 
pathology, and constitutes a clinical type at once well marked and characteristic. 


Treatment.—The treatment of chronic subdural hemorrhage presents 
no technical difficulties. 

If the lesion is unilateral, mere evacuation through an opening in the 
temporal fossa is all that.is necessary. I have used an osteoplastice bone flap, 
but as the opening need not be more than 14 in. square this is not really neces- 
sary. If the brain expands well, drainage is not indispensable or desirable ;_ if 
the brain is very slow to expand, it is perhaps safer, though not essential, to 
use a drain for twenty-four hours. In the case in which a bone flap was used, 
almost the whole of the cyst wall was removed. This does not seem to be 
necessary as a general rule, and it is certainly not desirable to make a bone 
flap for that purpose only, especially if a bilateral exploration is to be done. 

In both my bilateral cases an interval was allowed to elapse before the 
second side was opened—in one case the interval was twenty-four hours, in the 
other four days. I am convinced that this is a mistake. It may be no more 
than a coincidence that in each case the second hemorrhage operated on was 
much larger than the first ; but one cannot help suspecting that the evacuation 
of the first haemorrhage led to a sudden large increase of the second.* It is 
true that there must always be some doubt as to the presence of a second 
hemorrhage; but if there is the least suspicion of it, the second exploration 
should invariably be made at once, even though the patient’s condition be 
feeble and the surgeon strongly tempted to wait and hope that after all the 
lesion is unilateral only. 


* Another reason for supposing that the hemorrhage on the second side dealt with had 
increased during the interval between the two operations is that the side operated on first 
was naturally chosen as being the one more clearly indicated by the symptoms. 
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Case 1.—Moderately severe head injury, with scalp wound and some concussion. 
Three weeks later, onset of coma, which varied in intensity from time to time. 
Disturbance of consciousness the chief symptom till the appearance of optic neuritis. 
Large cystic hemorrhage evacuated six weeks after accident. Complete recovery. 

Mrs. T., age 56. Admitted to University College Hospital, Oct. 22, 1908. Three 
weeks before admission she slipped and fell, striking her head on a stone step. There 
was a scalp wound, apparently not laying bare the bone, on the left occiput, two or 
three inches from the middle line. It bled very freely and a hematoma formed. The 
wound leaked altered blood for several days, but healed rapidly and without 
suppuration. 

The patient had some concussion after the accident, and was in bed for a day or 
two. She then got up in spite of her doctor’s orders, and did her housework, though 
she was suffering from continuous fairly severe headache. 

At the end of a fortnight after the accident the headache became more severe and 
she had to take to her bed. She was now restless, sleepless, and apparently in great 
pain in the right frontal region. 

After three or four days in this condition she became drowsy and then comatose, 
for the most part showing no signs of consciousness, but now and then rousing a little 
and responding to simple questions or requests. The respiration was heavy and 
stertorous. 

There was no vomiting at any time throughout the course of the case. 

Some hours before she was admitted to hospital I saw the patient with Dr. Basan, 
who kindly supplied me with the foregoing history founded on his own observations. 

At this time the patient, a stout plethoric woman, was lying in bed in a state of 
what at first sight appeared to be absolute coma. No notice was taken of questions, 
the face was flushed, the respiration loud and snoring. 

More exact observation showed that the breathing was periodic, regularly waxing 
and waning in amplitude, but without any period of complete apnoea. During the 
hyperpneeic periods the patient moved about a little, the left arm being used in a 
fumbling, semi-purposive way, while the right remained still. At the same time the 
pupils dilated and the obscuration of consciousness became much less, so that answers 
to simple questions could be obtained. For example, during one of the hyperpneeic 
periods the patient, in response to questions, said she had bad pain in the head, and 
indicated the right frontal region as the seat of it. During the periods of shallow 
breathing the pupils were small, the limbs were not moved, and no response to questions 
was obtained. Even during such periods,. however, a painful stimulus would make 
the patient move and complain. 

There was apparently slight weakness of the right side of the face and the right 
arm. The knee-jerks and abdominal reflexes could not be obtained. A doubtful 
extensor response was obtained in both feet. 

The circumstances were not favourable for a very thorough examination, but 
such evidence as could be obtained seemed to indicate a surface lesion of the brain 
on the left side, probably a hemorrhage of moderate size. Removal to the hospital 
was advised. 

At the time of admission, five or six hours later, it was at once obvious that a 
remarkable change in the patient’s condition had occurred. The affection of 
consciousness was much less profound. The patient could be got to move her right 
arm as well as she moved her left. No facial paresis could be made out. When left 
alone she tended to relapse into unconsciousness, and the periodic phenomena would 
reappear, but much less definitely than before. The blood-pressure was 160 mm. 

It seemed as if the journey and the subsequent movement and examination 
had had the effect of rousing her from her former stuporose condition. At any rate, 
the evidences of an intracranial lesion had, with the exception of the somnolence, 
completely disappeared. 

It was decided, however, to carry out the exploration of the left side of the head 
in the region of the injury, as had been determined upon when the patient was first 
seen. 

OPERATION.—A flap, including the scalp wound over the left occiput, was 
reflected. There was no evidence of injury to the bone. An area of skull 2 in. by 
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1 in. was removed. No extradural clot. The dura was incised; no extravasated 
blood was found, but there was a considerable increase in the intracranial tension, 
and the brain bulged into the opening with moderate force. Exploration of the 
surface of the brain around the opening was negative. The wound was closed. 

A slight improvement was noticeable in the patient’s condition during the next 
nine days. She still remained somnolent, but to a less degree than before. At times 
she could be got to answer simple questions quite readily, and she did not show any 
mental confusion, though she was always decidedly dull. At nights she was apt to 
become restless and mentally confused, and would sometimes try to get out of bed. 

For this period of nine days the temperature, which rose to 100° on the day after 
the operation, ranged between 98° and 99°. The pulse was usually between 90 and 
100, with no tendency to get quicker or slower. So far, no definite sign of increased 
intracranial tension had been observed since the patient had been in the hospital, and 
no evidence whatever of a focal lesion. 

Nov. 1, 1908.—Tenth day after the operation. The patient has become more 
drowsy. Some twitching of the left shoulder has been noticed. Lumbar puncture 
has been done. The fluid dripped out very slowly. Such as was collected showed 
no obvious colour change. The operation wound has completely healed. 

Nov. 2.—Drowsiness still more marked. Twitchings of the left shoulder have 
again been observed. Definite optic neuritis is present in the right eye; in the left 
fundus the veins are very much distended, and the edge of the disc is not quite distinct. 

Nov. 6.—There is now definite optic neuritis on the left side. The neuritis on 
the right side is still more marked. 

Nov. 12.—The condition of the patient remained much the same to this date— 
three weeks after admission to the hospital and six weeks after the accident. Drowsi- 
ness and optic neuritis were practically the only signs, except for occasional twitchings 
of the left shoulder. This last sign, in addition to the mode of development of the 
neuritis, clearly called for exploration of the right side of the skull. From Nov. 1 
to Nov. 12 the temperature had ranged between 97° and 98°. There was, however, 
no slowing of the pulse. 

SECOND OPERATION.—An osteoplastic flap was turned down from the anterior 
part of the right temporal fossa. The bone flap measured about 3 in. by 24 in. 
The dura was turned down in a flap. Beneath and but slightly adherent to it was 
a firm greyish substance which pulsated with the brain but did not bulge. It was 
variously coloured in places by altered blood-pigment, and showed well-marked 
vascularization near the posterior margin of the bone opening. An incision was 
made into it in a situation corresponding with the lower part of the motor area. 
After a layer about } in. thick had been traversed, straw-coloured fluid escaped and 
the cyst wall collapsed on to the brain beneath. An area of this outer wall about the 
size of the palm of the hand was then cut away piecemeal with the scissors. It 
detached from the dura quite easily, and was evidently composed of partially organ- 
ized blood-clot. Its outer surface was smooth ; its inner surface presented to the 
cyst cavity was rough from adherent partially discoloured irregular masses of blood- 
clot. The inner wall of the cyst was formed by a thin filmy layer of a much softer 
texture. It was too friable to be removed, although it was not firmly adherent to 
the brain. The surface of the brain was rather yellow, as if stained, and was a little 
hyperemic. No evidences of inflammation were seen. 

The cyst was probably at least four or five inches in diameter, and the space 
between its inner and outer walls at least an inch across in the widest part. The 
depressed brain pulsated well, and soon expanded up to the skull. <A gauze drain 
was inserted through one of the trephine holes, the bone flap was replaced, and the 
wound closed. 

Nov. 13.—Dressing changed; plug removed. The patient was obviously less 
drowsy and more intelligent, but she complained of severe headache. 

The next day the headache was better, and after this rapid improvement occurred. 
The optic neuritis and distention of the retinal veins subsided quickly and completely. 
The wound healed by first intention. 

After the operation, the temperature returned to the normal. The mental 
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condition was a little unstable for a week or ten days, during which time the patient 
was rather easily flurried and confused by anything at all out of the ordinary routine. 
When she left the hospital a fortnight after the second operation, she was quite well 
in every respect. 

Five years later she was seen at the hospital and seemed quite normal, physically 
and mentally. 


Case 2.—Gradual onset, with mental symptoms deepening into coma. Otitis 
media present and intracranial complication suspected. Evacuation of large cystic 
heemorrhage over left hemisphere. Complete recovery. 

Thomas K., age 41. Admitted to University College Hospital Sept. 18, 1913. 

The patient’s wife had noticed something strange in his manner for about six 
weeks. He had become absent-minded, inattentive, and always seemed to be deep 
in thought. At the beginning of this period he fell in a ‘ faint’ as he was getting 
into bed one night, and remained unconscious for an hour or two. When he came to, 
he complained of cramps in his legs. It was from this time that the mental change 
was noticed. There was no delirium, and the patient was not restless or troublesome ; 
but he was quite without initiative, and would sit or lie for hours without saying or 
doing anything if left undisturbed. There was never any vomiting. 

On the night of Sept. 14 the patient’s manner, according to his wife, became very 
‘ strange’ ; he complained of severe headache and could not walk straight, as if his 
legs were giving way. During the night his mind wandered, but he did not lose 
consciousness. 

The next day he got up, but the headache was worse, and he became drowsy. 
There was no vomiting. During the night the drowsiness increased, but still he could 
be roused. 

On the 16th the headache was still more severe, and on the 17th the patient 
seemed unable to move his limbs. 

The next day he was admitted to hospital. 

There had been a discharge from the right ear for six months. 

On ApmIssion.—Sept. 18, 1913. A strong-looking, fairly nourished man, lying 
in bed in a semi-comatose condition. There was no restlessness, and if left alone the 
patient made no movement. He would carry out simple requests after a period of 
delay, and could be got to say a few words in a thick, indistinct voice. His responses, 
such as they were, showed no confusion. 

Respiration was regular, 20 to the minute and slightly exaggerated in depth, as 
of a man soundly sleeping. Pulse 68, rather full. Temperature 98°4°. 

There was a free purulent discharge from the right ear which was seen to be 
coming from the tympanic cavity. No tenderness or swelling of the mastoid or neck. 

Cranial Nerves.—Eyes moved equally in all directions. No squint or nystagmus. 
Pupils equal and reacting readily. No optic neuritis or distention of retinal veins. 
No weakness of face or tongue. 

Motor Power.—The right arm and leg were moved less freely than the left, and 
seemed weaker. 

Movements of the right upper limb were distinctly inco-ordinate. Slight inco- 
ordination in movements of left. 

Reflexes.—Supinator and triceps active on both sides, a little excessive on right. 
Knee-jerk exaggerated on both sides; no clear excess on either; plantar reflex 
showed strong extension on left, indefinite extension on right. 

Lumbar Puncture showed no increase in tension ; the cerebrospinal fluid was clear. 

Abdominal reflexes absent on right side, present on left. 

The weakness of the right arm and leg, accompanied by inco-ordination, together 
with the purulent otitis media, suggested the possibility of a cerebellar abscess on 
the right side.. The condition of the reflexes and the total absence of any local sign 
of an exacerbation of the otitis were regarded as great difficulties in the way of such 
a diagnosis. Nevertheless, it was thought prudent to undertake an exploration on 
this side. It was judged, however, that no interference with the mastcid was justifi- 
able at this stage, on account of the great risks of sepsis should some further operation 
be necessary. 
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OpERATION.—A few hours after admission. A very slight amount of anesthetic 
was necessary. 

A flap of scalp was turned down on the right side above and behind the ear in such 
a way as to give access to the skull above and below the tentorium. An area of bone 
was removed, exposing the dura of the posterior and middle fosse separated by the 
lateral sinus. The dura pulsated above and below the sinus. It was incised in both 
situations. A moderate increase in the intracranial tension was present, but not 
such as must have existed had there been an abscess in either cerebellum or tem- 
poral lobe. 

The roof of the tympanum was normal. Wound closed. 

Sept. 19.—The patient was now profoundly comatose. Pulse full and strong ; 
80 to the minute. Respiration stertorous ; 16 to the minute. Temperature 98:4°. 
There was now definite paresis of the right arm and leg. No inequality of the face 
observed. Eyes tended to be directed to the right. Pupils equal and react to light. 

The right arm-jerks and the right knee-jerk now showed a very distinct excess 
over the left. There was a tendency to ankle clonus on the right side. Plantar 
reflex—well marked extensor on left ; extensor followed by flexor on right. Abdo- 
minal reflex still absent on right, present but slight on left. It was now unmistakeably 
clear that the lesion was on the left side of the cerebrum. 

OpEeRATION.—A large scalp flap was turned down from the left temporal region 
and an area of bone about 2 in. by 2 in. removed. No evidence of old fracture of the 
skull. The dura was dark in colour, tense, and not pulsating. An incision was made, 
and the outer wall of a hemorrhagic cyst exposed. This was laid open, and several 
ounces of greenish fluid and altered blood-clot evacuated. The inner wall of the 
cyst of the usual filmy character could not be detached from the brain without an 
unjustifiable amount of manipulation. The surface of the brain was yellowish from 
staining. The cavity of the cyst was at least four inches in diameter, probably more. 
It extended up to the middle line. The brain was depressed over the thickest part 
of the cyst for at least an inch. 

The depressed cerebrum pulsated well, but did not expand at all satisfactorily 
while it was under observation. Wound closed without drainage. 

Sept. 20.—The patient is conscious this morning. General condition very satisfac- 
tory. Right arm and leg still weak. Right abdominal reflex has reappeared, and is 
of same strength as left. Left extensor response is replaced by flexor. Right extensor 
response is sometimes obtained, but is sometimes replaced by flexor. Eyes no longer 
show deviation to the right. There is some leakage of clear fluid from the wound. 

Sept. 21.—Still further improvement. There was slight delirium in the night, 
but the patient is fully conscious this morning, and able to give further particulars 
as to the history of his case. Plantar reflexes both flexor. Less paresis of right arm 
and leg. Some bulging of flap and discharge of clear fluid from the wound. 

Sept. 22.—Power in right arm and leg shows still further improvement. Tension 
of flap subsiding. No further leakage from wound. Mental condition quite normal. 
Patient says he remembers events clearly up to Sept. 15, but nothing beyond that 
until he recovered after the second operation. 

Oct. 1.—Stitches removed. Primary union of both wounds. 

Oct. 10.—Patient is getting up, and is in every way quite his normal self. 

About six months later the patient was seen at the hospital. Mental and physical 
condition normal. He was rather nervous about the opening in the skull, and it was 
decided to do a bone-grafting operation to close it. The intracranial tension was 
perfectly normal. 


Addendum to History.—When the patient recovered his usual mental condition 
after the second operation, he volunteered the statement that up to the beginning 
of his illness he was at work on a job at which he often knocked his head accident- 
ally against a beam in the workshop. This happened repeatedly, and he had 
complained to his employer about it. He seemed to have felt no immediate effects 
from these blows on the head, which were sometimes fairly severe ; but he attributed 
his illness to them. He was not able to specify any definite occasion when he had 
hurt himself particularly. 
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Case 3.—Onset with very severe headache. Coma developing after about five 
weeks. Large hemorrhage on each side evacuated. Temporary recovery after 
evacuation of one. Death. 

The patient was seen in consultation with Dr. Sydney Owen, to whom I am 
indebted for the notes of the case. 

Mr. B., age 46. First seen by Dr. Owen in the country, March 16, 1910. 

At that time he had had severe headache for five weeks. The pain was diffuse, 
but lately had seemed worse in the left frontal region. It occurred in paroxysms, 
was worse when the patient exerted himself and in the morning, and was better after 
meals. There was no doubt that on the whole the pain was getting worse. There 
was no giddiness or nausea, and sleep was not greatly disturbed. On one occasion 
the patient had vomited, but this was after a dose of morphia. For three or four 
days his mind had been wandering at times, and for two or three days squint had 
been noticed. 

A month earlier, the patient had been examined by another physician whom he 
had consulted on account of the headache. No abnormal physical signs were then 
found, and a diagnosis of cerebral arterial disease was tentatively suggested. 

The patient had suffered from tinnitus for six months. A week before Dr. Owen 
first saw him he had been examined by Mr. Tilley, who found no evidence of disease 
of the ear, nose, or accessory sinuses. 

Six years earlier, a tumour supposed to be a fibrosarcoma had been removed 
from the back of the neck. 

At some time before the onset of his illness the patient had a bicycle accident. 
No symptoms of intracranial injury were observed to follow. Although the accident 
was definite enough to be discussed in its possible bearing on the nature of the illness, 
it seemed so clear that there was no causal relation between the two, that the details 
of the former were not recorded in the notes. It is therefore not now possible to say 
at what period before the onset of symptoms the accident occurred. 

Mar. 16.—When Dr. Owen made his examination at 4.0 p.m. the patient was 
in bed. He was a big, well-nourished man, of good colour. He was known to be 
remarkably active and capable, both mentally and physically. There was some 
reason to suspect an old syphilis. Alcohol has been taken habitually with moderate 
freedom. 

Temperature 99° ; the first time it had been known to be raised at all. Pulse 60. 
The urine was normal. The peripheral arteries were a little thickened. He had been 
wandering a little in the morning, but the mental condition was now clear. There 
was left abducens paresis with diplopia. When the right eye was closed, vision was 
thought by the patient to be somewhat indistinct in the temporal half of the field. 
The nasal edge of the left optic disc was a little indistinct. No other abnormality in 
either fundus. 

The grasp of the right hand was not stronger than that of the left, and therefore 
presumably weak. The right plantar response was flexor, the left indefinite. The 
left abdominal reflex was reduced. 

The patient was able to get up and walk naturally. When he closed his eyes 
he staggered and tended to fall to the right and backwards. Getting out of bed made 
the headache much worse. No other positive physical signs were discovered during 
a complete examination. 

Mar. 17.—The patient was brought up to town. During the journey he was 
restless and complained of severe headache. At 9.0 p.m., examined in bed, he was 
found to be very drowsy, though he was able to recognize his son. He kept putting 
his hand up to the left side of his head. The knee-jerks were very much reduced. 

Mar. 18.—In the morning he was more conscious ; had had 43 hours’ sleep, but 
was still inclined to wander. The day was Friday, but he was under the fixed 
impression that it was Tuesday. The abducens paresis of the left side was still 
well marked. The knee-jerks were sluggish. The plantar reflex was indeterminate 
on account of the general movements of the limb which followed stimulation. It was 
thought that movements of the right hand were a little clumsy. 

In the evening the headache seemed better. Patient still very apathetic, but 
irritable when roused. 
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Mar. 19.—Mental condition distinctly clearer. He could concentrate his atten- 
tion for a short time. Sentences, however, were slurred at the end. No mistake in 
words. Could not remember the doctor’s name. A few spontaneous remarks were 
made. When asked to write, he wrote a sentence of Latin correctly. Could read 
and understand. No sensory loss. Stereognosis and topognosis normal. Left 
abducens paresis as before. Screws up left eye to avoid diplopia. 

At 6.30 the same evening it was noted that there had been a good deal of rest- 
lessness since morning. Some twitching had been seen of left angle of mouth, and 
left arm and leg during sleep. Left abdominal refiex absent ; right present. Blood- 
pressure 140 mm. right arm. Mental dullness more marked than in the morning. 
Still diffuse vertical headache, but it seemed to trouble him less. Doubtful appear- 
ance of slight ptosis on right side. 

Mar. 20.—Mental condition distinctly worse, but he could be roused to answer 
questions. Attention very soon wandered after each stimulation. All four limbs 
were moved at times. Distinct right ptosis. All movements of left eye seemed a 
little restricted. Discs unchanged. 

There was doubtful slight spasticity of legs. Left knee-jerk easier to get than 
right. Plantar reflex indefinite on both sides. Respiration a little irregular. 

Mar. 21.—Morning. Quite comatose. All four limbs are moved at times. 
Pupils, which had now ceased to be under the influence of homatropine, did not 
react. The left was larger than the right. Conjunctival reflex present. It was 
thought that there was now some blurring of both optic discs, but the observation 
was regarded as doubtful. There was difficulty in swallowing. Plantar response : 
right extensor, left indefinite. Abdominal reflex present, but perhaps reduced on 
right side. Lumbar puncture: fluid clear, tension low, very few cells. 

At 3.30 p.m. I saw the patient for the first time. Great difficulty was felt in 
making a diagnosis. Certain features—the tinnitus, staggering, and ataxy of the 
right hand—which had been noticed at an early stage, suggested a juxta-cerebellar 
lesion with secondary hydrocephalus. There was no decided difference in the tempera- 
ture on the two sides of the body. It was decided to make another examination in a 
‘few hours’ time. 

At 6.0 p.m. there was a distinct right extensor response, the left indefinite. 
The right knee-jerk was easier to get than the left. The limbs of the right side, 
however, were moved more than those of the left. A diagnosis of chronic subdural 
hzemorrhage was made and immediate operation advised. 

OPERATION.—9.0 p.m. During preparation of the head the patient roused up 
a good deal. Pulse 60. 

The left temporal region was exposed by reflecting a large flap. An opening 
was made, the bone proving to be unusually thick. The dura was dark and tense. 
An incision was made, and several ounces of dark fluid and clotted blood escaped. 
The brain began to expand at once. Wound closed with drainage. 

Mar. 22.—A remarkable improvement had occurred. At 5.20 a.m. the patient 
became conscious for a short period for the first time. At 6.0 a.m. he was awake 
and quite conscious ; spoke to his son quite intelligibly. At 10.0 a.m. he was sleep- 
ing naturally. Pulse 104. At 2.10 p.m. he took food quite well, but at 3.0 the 
coma set in again. At 6.0 p.m. Temperature rising. Coma present, but not so 
deep as before operation. Blood-pressure 138. Axillary temperature left side higher 
than right. 

He resented examination. If left alone there were periods of restlessness alter- 
nating with periods of quiet. The left arm was the only limb not moved. At times 
twitching of right hand, right leg, and to a less extent left leg and left angle of mouth. 
Pupils were small; the left showed some reaction, the right was fixed. Corneal 
reflex active. Right optic disc normal, but veins fuller than before. Left optic disc : 
haziness of nasal edge thought to be distinctly more marked ; veins fuller than before. 

It was obvious that there was a hemorrhage on the right side also. Operation 
was advised. 

SECOND OPERATION.—11.0 p.m. The right temporal fossa was opened. Bone 
not so thick as on left side. Dura normal on external examination. When an 
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incision was made, serous fluid and then dark blood escaped to the amount of at least 

four ounces. A probe passed forwards at least 5 in. to the back of the frontal bone. 

The cavity was 1} in. deep. The brain did not expand satisfactorily. The blood 

= this side showed more change than it had on the left. The operation was well 
orne. 

Mar. 23.—At 1.30 a.m. the respiration stopped for a time. At 5.30 the tempera- 
ture began to rise, and at 9.45 a.m. it was 103°6°. The breathing became very rapid 
and the pulse failed. Patient died at 6.80 p.m. with circulatory failure. 

Post-mortem, the brain removed showed failure of expansion on the right side. 
There was no other hemorrhage, no signs of inflammation, acute or chronic, and 
all the cerebral vessels were remarkably healthy. The compressed brain was con- 
densed and firm, but showed no other naked-eye changes. 


Case 4.—Onset with headache and mental symptoms. Coma set in with 
vomiting, and ran a very variable course. Two large hemorrhages, one on each side, 
evacuated in succession. Failure of brain to expand. Death. Definite history of 
injury. 

Mrs. A., age 58. The patient was seen with Dr. Evans, of Weybridge, to whom 
I am much indebted for the notes of the case, for his very careful observations 
throughout, and for his assistance. 

The patient was first seen by Dr. Evans on June 23, 1914. He was called 
because she had been taken suddenly ill, the symptoms being such as to suggest 
poisoning to her relatives. She complained of severe headache, was very drowsy, 
and vomited several times. The pulse was 72 to the minute, and the blood-pressure 
160 mm. The knee-jerks were increased. No Babinski. 

She was kept in bed and, except for some attacks of bad headache, got progres- 
sively better until June 27, when she was allowed to get up. In spite of orders to 
the contrary she went downstairs and occupied herself actively with household 
affairs. 

When seen next day about noon, she had become semi-comatose and could be 
aroused only with difficulty. She had vomited repeatedly since the return of the 
drowsiness. There was some rigidity of the left shoulder. 

Urzmia was suspected. Examination of the urine showed sp. gr. 1010, phos- 
phates, no albumin. The same evening she was more comatose. External squint 
of right eye was present. Both pupils small, but the left slightly the larger. Both 
reacted to light. Corneal reflex present. Breathing inclined to be stertorous. The 
rigidity of the left shoulder noticed earlier in the day had gone. The right cheek 
was puffed out more than the left in expiration. Knee-jerks exaggerated but equal. 
Babinski present in both feet. Y 

June 29.—The next morning the patient was much more conscious. Slight 
drooping of left upper eyelid. Pupils still unequal, but reaction present. In the 
evening she was once more very drowsy. 

June 30.—Much more conscious in morning. Said she felt hungry. The same 
evening patient semi-comatose. Babinski still present, but not so marked. 

July 1.—In the morning patient unconscious, had incontinence of urine and 
feces. In the afternoon I saw her for the first time. 

She was a small spare woman of fairly good colour, but had the appearance of 
having wasted somewhat. She was quite conscious, but quiet and apathetic. All 
ordinary questions she answered intelligently and without much hesitation. She 
complained of frontal headache. There was no obvious weakness of the arms or legs, 
but a little very doubtful weakness of the right side of the face. There was a little 
rigidity of the left shoulder. Knee-jerks exaggerated, especially the left. Babinski 
on both sides ; clearer on right. Arm-jerks brisk but equal. Incontinence of urine 
and feces. The respiration was quite regular, but a little exaggerated as in deep 
sleep ; although the patient was quite conscious, she lapsed into a somnolent con- 
dition if left undisturbed, and then the peculiar type of respiration was very obvious. 
I could not get a satisfactory view of the optic discs, and suggested that the pupils, 
which were very active, should be dilated. 

The history of her past illnesses showed that twenty years earlier she had been 
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treated in a sanatorium for phthisis. At the time she left she was told that the 
lungs were ‘all right... No middle-ear disease. There was a well-marked history 
of chronic alcoholism. 

Seven weeks earlier than the date of this note she had apparently, when under 
the influence of alcohol, fallen down twice, and been found lying on the floor of her 
room. The same night also she fell out of bed. On neither occasion was any scalp 
wound or bruise noticed, and there was nothing to suggest she had sustained any kind 
of injury. 

About a week or ten days later she began to complain of severe headaches, which 
continued up to the onset of the present illness. Later still, perhaps three or four 
weeks before the present illness, her friends noticed that she had changed. Her 
manner was different, and she forgot things and repeated remarks she had made 
before, apparently without knowing she had done so. 

A diagnosis of chronic subdural hemorrhage was made, but it was thought 
desirable to get definite information as to the fundus oculi before advising operation. 
In view of the present recovery of consciousness the condition did not seem very 
urgent. 

July 2.—In the morning the patient was conscious and her general aspect better. 
Her intelligence was slow ; she could hold a book with either hand, better with the 
left than the right. There was some rigidity of the left leg, and a little weakness 
of the right cheek. Babinski more marked on right side. In the afternoon she was 
unconscious from 12.0 to 3.30; in the evening she was very drowsy. 

Examination of the discs by Dr. Evans showed the left to be normal. The lower 
half of the right disc was blurred by early optic neuritis. 

July 3.—The state in general remained much the same. Patient unconscious 
for several hours, but improved in the early morning. The whole outline of the 
right optic disc was now blurred. 

OPERATION, July 4.—The reflexes afforded no certain indication as to the side 
of the lesion. In view of the rigidity which had been present at times in the left arm 
and leg, and the absence of any specific speech disturbance at any time, it was decided 
to explore the right side. It was thought probable that the lesion was bilateral. 

An opening was made in the right temporal fossa. The outer wall of a large 
cystic hemorrhage was met with as soon as the dura had been opened. The cyst 
was in the frontoparietal region, at least four inches in diameter, and contained several 
ounces of fluid blood and clot of a dark tarry colour. The brain did not expand while 
it was under observation. It had been depressed at least an inch by the cyst. It was 
thought highly probable that there was a hemorrhage on the other side, but as the 
patient’s condition was not very good it was decided after some hesitation to postpone 
exploring that side until the effect of what had been done was seen. 

July 5.—Patient had been unconscious all night. Pulse twice rose to 130. 
Breathing stertorous. Incontinence of urine. At 9.0 a.m. she moved her left foot and 
whispered ‘*‘ Yes’ in answer to a question. At 10.30 a.m. pulse 112. Unconscious 
and could not be roused. The rigidity of left leg and shoulder had gone. Knee-jerks 
nearly absent. Babinski on both sides, more marked on right. At 12.30 p.m. there 
were slight signs of improvement ; she moved her head and resisted having her mouth 
cleaned. Breathing less stertorous. From 9.0 p.m. she was quite conscious for 
three-quarters of an hour, and spoke clearly. 

No rigidity anywhere. There had been no movement at all of the right arm or 
leg. 

July 6.—Patient still conscious, though apathetic. At 8.0 a.m. she noticed she 
was not wearing her own nightgown. No pain. Still incontinence of urine. 
Babinski in both feet, but not distinct. 

July 7.—Patient had been unconscious all night. In the morning she understood 
what was said and could put out her tongue. The limbs of both sides were quite 
motionless. Babinski more definite on right side than left. Knee-jerk more marked 
on left than right. At 1 p.m. some rigidity of shoulders, more marked on right side. 
Legs quite flaccid. 

July 8.—When I saw the patient her condition was decidedly different from 
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what it had been on July 4. She was not comatose, and yet did not seem to be 
conscious. She lay in bed with her eyes open and wandering vaguely ; there was 
no appearance of recognition or thought, and no intelligent response could be got 
to the simplest questions or requests. Her aspect in fact was much more that of 
advanced dementia than of cerebral compression. In response to a pin-prick she 
screwed up her face at once, moving the right side more than the left. There was 
evidently no dulling of sensibility. As noted on previous day, the knee-jerk was 
more marked on the left side. Babinski more definite on the right. She seemed 
to have wasted rapidly, and the pulse was feebler than before. 

OPERATION ON LEFr S1pE.—An opening was made in the left temporal fossa 
rather low down and far back. When the dura was opened no cyst was seen, but a 
little clear fluid of a greenish colour escaped. The brain bulged into the opening 
very little. A finger was inserted between the brain and skull. A short distance 
upwards the smooth firm wall of a cyst was felt passing from the dura on to the 
brain. The bone opening was enlarged upwards until the lower edge of the cyst 
could be exposed and incised. In general features it closely resembled the one 
which had been opened on the other side, but was much larger. It extended from 
the frontal eminence anteriorly to about the lambdoid suture behind, and must 
have contained seven or eight ounces of dark fluid blood and clot. It had depressed 
the brain over its thickest part for about 14 in. In the transverse direction the 
cyst seemed to extend from the falx nearly to the Sylvian fissure. The condition 
of the compressed brain was very unsatisfactory. It did not pulsate, and showed no 
tendency to expand. One large vein running downwards over the hemisphere seemed 
to be thrombosed, although this was not proved by making an incision into it; a 
considerable artery of the cortex showed no pulsation. 

The wound was closed. The operation was quite well borne ; but in view of 
the state of the brain a grave prognosis was given. The patient woke up about 
two hours after the operation and seemed to recognize her surroundings. There 
was, however, no movement of the limbs. 

July 9.—Some improvement in general condition. Patient now had difficulty 
in swallowing. At 10.0 p.m. she was quite conscious for a time. Later in the night 
she tried to speak. At times swallowing was much easier. Movement of the left 
leg was noticed. No other limb moved. The pulse was better, but there was a 
good deal of cough. 

July 10.—The slight improvement was maintained. She spoke distinctly on one 
occasion. Swallowing was easier. The pulse remained good, but there was still some 
cough, and the breathing was at times laboured. 

July 11.—During the preceding night the evidences of hypostatic pneumonia 
increased and the patient became definitely comatose. Temp. at 6.0 p.m., 101°4°. 

July 12.—Patient was unconscious all day and died at 5.0 p.m. Temperature had 
risen to 104°6°. No post-mortem. 


This article is intended as an introduction to ‘A Critical Review of the 
whole subject of the Surgical Treatment of Head Injuries.” 
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TECHNIQUE OF THE 
RADICAL OPERATION FOR CANCER OF THE RECTUM. 


By W. ERNEST MILES, Lonpon. 
THE ABDOMINAL PORTION OF THE OPERATION. 


Position of the Patient.—Involving, as it docs, an extensive and deep 
pelvic dissection, the best position for the purpose is the high Trendelenburg. 
It is important therefore to select a good type of operating table. Most 
hospitals nowadays are provided with these, but when operating at a nursing 
home or in a private house, the tables that are frequently used are incapable 
of giving the high position, and add immensely to the difficulties of the operation. 

Incision.—The best incision is one extending from the symphysis pubis 
to the umbilicus, about a quarter of an inch to the left of the middle line. This 
can be extended beyond the umbilicus, if necessary, in fat subjects. The 
sheath of the left rectus muscle is then opened and the muscle drawn 
aside. The peritoneum is then divided throughout the length of the wound. 
This position of the incision is greatly to be preferred to the one in the left linea 
semilunaris, for two reasons: first, because it affords greater facilities for the 
pelvic dissection on the right side ; and second, because it permits of the incision 
for the colostomy being made at some distance from the main incision, so that 
the latter can be adequately protected from fecal soiling during the subsequent 
progress of the case. 

Exposure of the Pelvis.—A self-retaining abdominal retractor is now 
placed in position and the edges of the wound are widely retracted. Several 
patterns of these retractors are in use, but the one which I find most serviceable 
is that shown in Fig. 152. A rapid survey of the abdominal cavity is now 
made, with a view to ascertaining the possible presence of extramural spread. 
The pelvic mesocolon should be carefully examined for nodules or plaques 
of growth. The most common positions in which these are to be found are 
(a) along the parietal border, in the course of the superior hemorrhoidal and 
inferior mesenteric vessels ; (b) along the margin attached to the colon, where 
the paracolic lymph glands exist ; and (ec) in the substance of the mesentery 
itself, anywhere between these two lines. If even quite minute nodules are 
discovered, this fact is direct evidence that widespread extramural extension 
of the disease has taken place, and the case had better be deemed inoperable ; 
because recurrence is almost certain to ensue higher up in the median chain 
of the lumbar glands, or in the small intestine, as a result of contact. The 
failure to find evidence of visible spread in these situations does not necessarily 
mean that there is an absence of extramural extension, because such spread 
may exist in a microscopical state; though even in such a contingency, a 
wide removal of the mesocolon may succeed in circumventing it: whereas, 
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if visible spread exists, the widest possible removal may not get beyond the 
area of upward microscopical extension. 

At this stage opportunity may be taken to ascertain the condition of the 
liver. In my experience, however, there is not much to be gained from this. 
If there is recognizable disease in the liver, there is nearly always obvious 
extramural disease in the pelvis or in the peritoneum, and if the latter is still 





Fic. 152.—CRUSHING THE PELVIC COLON AT THE SEAT OF ELECTION. 





The patient is in the Trendelenburg position. The margins of the abdominal wound 
are widely retracted by a self-retaining claw retractor. The pelvic colon is drawn through 
the wound and the distribution of the vessels in the mesocolon displayed. A crushing clamp 
(author’s pattern) is applied to the part of the bowel supplied by the loop of anastomosis 
between the first and second sigmoidal branches of the inferior mesenteric artery. 











in the microscopical stage, then any existing disease in the liver is too small 
to be recognized, except by post-mortem examination. 

Lastly, the attachments of the diseased part of the bowel should be 
enquired into. If the growth is situated upon the anterior wall of the bowel, 
especial attention should be paid to possible involvement of the bladder in the 
male, or the posterior wall of the vagina in the female. In either of these 






























294 THE BRITISH JOURNAL OF SURGERY 








circumstances, the case is in my opinion inoperable. If the bladder is involved, 
it is not possible to remove the growth completely ; and if the vagina is 
implicated, the additional operation of removal of the uterus and posterior wall 
of the vagina entails too severe a strain upon the patient’s endurance. I have 
done this on three occasions, and all the patients succumbed. 

The question of operability having thus been definitely decided, the 
operation itself is then proceeded with. It should be constantly borne in 
mind that one of the chief factors in its ultimate success is the rapidity 
with which the various stages of the procedure are carried out. A definite 
system of working should be adopted, and each step should be completed 
in sequence. It is of the greatest importance to clear the pelvic cavity of small 
intestine. In nearly all cases there is pronounced enteroptosis, the majority 
of the patients being at or beyond middle life. If the patient is taking the 
anesthetic comfortably, the small intestine usually drops out of sight into the 
upper abdomen; but in a great many instances this does not happen, and 
the operator is constantly embarrassed by loops of small intestine being 
forced down into the pelvis during respiratory movements. Under these 
circumstances I do not hesitate to pull all the available small intestine out 
through the wound and allow it to hang down outside the abdomen, after 
having been covered by a Cripp’s abdominal swab which has been wrung out 
of warm saline solution. In Fig. 152 the coils of small intestine can be seen 
beneath such a swab. From time to time during the abdominal part of the 
operation the swab is changed. I have 
done this on a great many occasions, and 
I can confidently say that I have never 
seen any harm result therefrom, either 
from the intestine losing temperature or 
from its becoming temporarily congested 
on account of its dependent position. 


THE PELVIC OPERATION. 


First Stage.— The pelvic colon is 
drawn through the wound and the 
position of its vessels noted. Occasion- 
ally there is some difficulty in doing this, 
owing to peritoneal bands of adhesion. 
Fro. 158.—Snowme tar Cavsnep Anza nese adhesions are not of inflammatory 
OF THE BowEL AFTER REMOVAL OF THE origin, but are due to altered peritoneal 

is teenies ses siacichciaimisies attachments consequent upon coloptosis. 
When such adhesions are found, they 


colon close to the bowel on either side of 
the crushed area, and tied firmly. The should be freely divided on the outer side 


interrupted line indicates the incision to : oye 
be made through the crushed bowel and Of the pelvic mesocolon so as to mobilize 
eae Seen ae one mneneten. the pelvic colon, and thus permit of its 
proximal portion being subsequently 
utilized in the formation of the colostomy without undue tension. A point 
in the bowel is then selected between the anastomotic loops of the first and 


second sigmoidal branches of the inferior mesenteric artery. To this point an 
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intestinal crushing clamp is applied (Fig. 152), and left on for a couple ‘of 
minutes. In very stout subjects it may be difficult to observe the exact 
distribution of the blood-vessels in the mesocolon. Under such circumstances 
the safer plan is to place the clamp somewhat nearer the middle of the loop 
than otherwise. 

Second Stage.—The clamp is now removed, the crushed area of the bowel 
corresponding in width to that of the blade of the clamp. The clamp I use 
has a blade one inch wide, 
which affords ample room for 
dividing the crushed part of 
the bowel after the two liga- 
tures have been applied (Fig. 
153). A stout ligature is then 
passed through the mesocolon 
at either extremity of the 
crushed area and tied tightly, 
thus firmly occluding the 
lumen of the gut in two 
places. The crushed portion 
of the bowel is now divided 
with scissors, the cut extend- 
ing into the crushed portion _ 
of the mesocolon (Fig. 153). Fic. 154.—TReEATMENT a ENDS OF THE 


The ligatured ends of the A hemostatic clamp is placed on the mesocolon, and 


bowel are then invacinated an incision is made with scissors close to and parallel to 
ns : the bowel for the distance of an inch. A purse-string 
by means of a purse-string suture is made to encircle the isolated extremity of the 


suture, the attachment of the bowel, and the closed end is invaginated. 

mesocolon to the bowel hav- 

ing been first divided for a short distance, close to and parallel with the bowel 
(Fig. 154), in order to render the invagination more easy. The distal end of 
the bowel must be carefully closed, to prevent the possible escape of its 
contents during the manipulation of this portion of the intestine in the sub- 
sequent steps of the operation. 

Third Stage.—An incision is now made through the peritoneum on the 
outer aspect of the pelvic mesocolon, at the level of the left sacro-iliac synchron- 
drosis, along its parietal border. Through this incision the left ureter is defined 
as it crosses the left common iliac artery (Fig. 155). In this position the left 
ureter is parallel to and in close contact with the inferior mesenteric vessels, 
and unless it is clearly defined and drawn aside may easily be included in the 
ligature when the latter is applied to the vessels in this situation. The left 
ureter having been held aside by an assistant, a ligature is then applied to the 
inferior mesenteric artery at a point immediately below the origin of the first 
sigmoid branch (Fig. 155). In some instances the second sigmoid artery arises 
from a common trunk with the first, in which case the ligature must be placed 
below the common trunk, and the second sigmoid artery will have to be ligatured 
separately when the mesentery is divided. When the inferior mesenteric 
vessels have been thus ligatured, the remainder of the pelvic mesocolon is 
divided, the inferior mesenteric vessels, as they lie in its parietal border, being 
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also divided below the point of ligature. All bleeding vessels in the proximal 
portion of the pelvic mesocolon having been ligatured, the proximal end of the 


colon is temporarily dropped into the abdominal cavity out of the way. 


a 





4 BS. 


anne 


Fic. 155.—SHOWING COMPLETE DIVISION OF THE PELVIC 
MESOCOLON AND LIGATURE OF THE INFERIOR MESEN- 
TERIC ARTERY AT THE SEAT OF ELECTION. 





The portion of the bowel on the left-hand side is that from which the colostomy is 
eventually made. 


The incision in the peritoneum, carried forward on the left side, 
exposes the left ureter as it crosses the left common iliac vessels. 


J : : : The ureter is drawn 
aside while the ligature is placed around the inferior mesenteric vessels. 


Fourth Stage.—Commencing at the point where the pelvic mesocolon 
has been cut across, an incision is made through the peritoneum on either side 
of the attachment of the lower portion of the pelvic mesocolon, at a distance of 
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about one inch from it. These incisions are carried down into the pelvis, 
parallel to the mesocolon, to the level of the peritoneal reflection. The reason 
for making these incisions quite an inch away from the attachment of the meso- 
colon is because the lymphatic vessels which accompany the superior hxemor- 
rhoidal vessels extend a little way beneath the peritoneum on either side, and 
on several occasions I have seen plaques of growth to one or other side of the 





Fic. 156. 


SHOWING THE RECTUM AND THE RETRORECTAL TISSUES SEPARATED FROM 
THE HOLLOW OF THE SACRUM AS FAR AS THE SACROCOCCYGEAL ARTICULATION. 





After ligature of the inferior mesenteric vessels, the remains of the pelvic mesocolon are 
divided below the ligature, and the incisions in the pelvic peritoneum are carried forwards 
on either side along the lateral wall of the pelvis. The cellular space in front of the sacrum 
is opened up as far as the coccyx. 


line of attachment of the mesocolon. When these incisions have been made, 
the distal portion of the pelvic colon is drawn forward by an assistant, and the 
connective-tissue space in front of the concavity of the sacrum is opened up. 
By inserting the fingers of the left hand into this space, the lower part of the 
pelvic mesocolon with the contained blood-vessels and lymphatic glands, and 
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the rectum ensheathed in the fascia propria recti, are readily detached from the 
ligamentous structures in front of the sacrum (Fig. 156). In doing this, care 
should be taken not to wound the median sacral veins, which course down the 
anterior surface of the sacrum in the middle line. The separation of the rectum 
from the hollow of the sacrum should be carried down to the level of the sacro- 
coccygeal articulation, a point which can be readily recognized by the fact 
that the fascia propria recti is firmly adherent to the last piece of the sacrum, 
and resists being stripped from it. 

Fifth Stage.—The preceding incisions in the peritoneum are now carried 
forwards on either side of the pelvis to meet anteriorly behind the base of the 
bladder in the male, or the upper portion of the vagina in the female. In 
making these incisions special care should be taken to avoid injuring the ureters 
which are adherent to the parietal peritoneum, as they skirt the lateral wall 
of the pelvis on their way to the bladder. The separation of the anterior wall of 
the rectum is now proceeded with by means of blunt dissection. In the male 
it must be separated from the bladder and from the vesicule seminales as far 
as the upper border of the prostate. When doing this, the vesicule seminales 
and the vasa deferentia are liable to be injured, and therefore great care 
should be taken to avoid them. Unless the separation is carried down to the 
prostate, much difficulty will be experienced in this situation during 
the perineal portion of the operation. In the female the separation from the 
vagina is easily effected, and need only be carried half-way down the 
posterior wall. 

Sixth Stage.---The isolation of the rectum from its lateral attachments is 
now proceeded with, first on the left side and then on the right. When working 
on the left side the left ureter should never be lost sight of, as it lies close to the 
left side of the rectum and may easily be injured. On the right side the ureter 
is some distance away, and should be left undisturbed in its attachment to the 
parietal peritoneum. This part of the isolation of the rectum is much the 
most difficult, on account of the presence of the lateral ligaments of the rectum. 
These are well-developed vertical bands of dense connective tissue, having 
their origin in the rectovesical fascia, and extending from the lateral aspects of 
the rectum obliquely forwards and outwards towards the base of the bladder 
(Fig. 157). Each band is from one and a half to two inches in depth, and 
very strong. Unless they are completely divided on both sides as far as the 
levatores ani, much difficulty will be experienced in withdrawing the rectum 
through the perineal wound. I am quite sure that it is the failure to com- 
pletely divide these lateral ligaments during the abdominal part of the opera- 
tion that renders the perineal portion an unnecessarily tedious and prolonged 
procedure. During the division of the left lateral ligament the left ureter 
should be carefully protected from injury. In the substance of these ligaments 
the middle hemorrhoidal artery is contained, and must, of course, be divided. 
As a rule this artery is quite small, and seldom requires a jigature. Occasionaily 
I have seen free bleeding from it, but this is easily controlled. As this is the 
only artery arising from the branches of the internal iliac which is divided 
during the abdominal part of the operation, I do not understand why many 
text-books advise ligature of the internal iliacs as a preliminary measure in 
abdominal extirpation of the rectum. 
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Seventh Stage.—The rectum having thus been thoroughly freed in all 
directions—anteriorly, as far as the upper border of the prostate, or half-way 





Fig. 157.—SHOWING THE SEPARATION OF THE ANTERIOR CONNECTIONS OF THE RECTUM AS 
FAR AS THE UprER BORDER OF THE PROSTATE, AND DIVISION OF THE LATERAL LIGAMENTS. 


The lateral incisions in the’ peritoneum have been extended on either side so as to 
meet in front behind the base of the bladder. The lateral ligaments have been defined 
as far as the upper surface of the levator ani on either side. These ligaments are then 
completely divided with scissors, the ureter on the left side having been drawn aside. 


down the posterior vaginal wall, as the case may be; posteriorly, as far as 
the level of the sacrococcygeal articulation ; and laterally, down to the leva- 
tores ani—the whole of the isolated portion of the bowel is crowded down into 
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the cavity of the pelvis, and preparations made for re-establishing the floor of 
the pelvis by peritoneum. Owing to the free removal of peritoneum on either 
side of the pelvic mesocolon and of the peritoneal covering of the floor of the 
pelvis, a large gap remains. On no account should the pelvic mesocolon be 
left in situ with a view of facilitating the closure of this gap, because this is 
directly in the line of the upward spread, and is therefore to be considered 


Fic. 158.—SHow1nG METHOD oF RESTORING THE PELVIC FLOOR OF THE MALE. 

A fiap of peritoneum has been dissected up from the bladder and drawn backwards 
until it meets the cut edge of the pelvic mesocolon, to which it is sutured. On the right 
side the distal portion of the pelvic colon can be seen lying in the pelvic cavity below the 
new pelvic floor. 


highly dangerous tissue. I cannot emphasize too strongly the necessity for 
completely removing this structure in every case, together with a wide strip of 
the adjacent peritoneum, if immunity from recurrence is to be hoped for. 

First of all, the peritoneum from the lateral walls of the pelvis should be 
freely dissected up, care being taken to avoid injury to the ureters during 
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the process. When this has been done, it will generally be found that the 
posterior margins can be brought together in front of the promontory of the 
sacrum without undue tension, and sutured to the stump of the pelvic meso- 
colon at the point where the inferior mesenteric vessels have been tied. This 
being completed, a large pear-shaped gap still remains to be closed, the lateral 
margins of which cannot possibly be approximated. This gap may be readily 
closed as follows: (a) In the male, by dissecting up a flap of peritoneum from 
the bladder, and stretching it backwards across the gap and suturing it there 
(Fig. 158); (b) In the female, either by making use of the uterus to fill up the 
gap, a method which I employed in my earlier cases, but have since given up 
owing to menstrual troubles having resulted in some instances; or by dissect- 
ing up the innermost layers of the broad ligaments, and utilizing them to fill 
up the space. The latter 
method is the one I always 
employ now, with the hap- 
piest results. 

In those instances in 
which the peritoneum is 
very delicate, great care 
should be taken to reinforce 
the suture line in those 
places in which there is 
tension and a possibility of 
the stitch-punctures tear- 
ing. In one of my cases, a 
knuckle of small intestine 
became herniated through 
a small hole thus made, 
and the patient developed 
intestinal obstruction, from 
which he succumbed. 
When the peritoneum is 
very delicate, the suture 
line may be advantageously 
strengthened by means of 
an omental graft. 

Eighth Stage.—The 


proximal end of the pelvic 
colon is now utilized for Fic. 159.—SHOwING METHOD OF FIXING THE PROxIMAL END 
i OF THE PELVIC COLON TO FORM THE COLOSTOMY. 


establishing a colostomy. The silkworm-gut suture at the upper angle of the 
The best position for is wound has been passed beneath the anterior longitudinal 
: P ; or this band, and that at the lower angle has included the oxternal 
is at a point situated one _ longitudinal band. 


and a half inches internally 
to the left anterior superior spine of the ilium, along a line extending from 
that bony prominence to the umbilicus. A short incision, one and a half 
inches long, is made, the centre of which intersects the above-mentioned line 
at right angles. This incision extends through the skin and subcutaneous 
tissues only. The aponeurosis of the external oblique muscle is now divided 
22 
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to the extent of one inch, and then the muscular fibres of the internal oblique 
and transversalis muscles are separated in the direction of their fibres by 
blunt dissection. An opening just large enough to admit the index finger is 
then made through the transversalis fascia and the peritoneum. Through 
this small opening the stump of the proximal end of the pelvic colon is drawn, 
and fixed in position at the upper and lower angles of the wound by means of 
silkworm gut (Fig. 159). I do not think there is any advantage in bringing 
the bowel out through the fibres of the left rectus muscle, as is sometimes 
advocated in the performance of colostomy. The chief point to be borne in 
mind is to make the opening just large enough to allow the stump of the 
bowel to be drawn through it and no larger, lest herniation in the vicinity 
of the colostomy should occur. 

Ninth Stage.—The toilet of the peritoneum is now made, preparatory to 
closing the abdominal wound. I always introduce from two to three pints 
of warm (110°) saline solution into the peritoneal cavity before closing the 
abdomen. This warms up the intestine, diminishes shock, allays subse- 
quent thirst, and tends to prevent adhesions. The abdominal wall having 
been sutured in three layers, a temporary dressing and bandage is applied, 
the Trendelenburg position is dispensed with, and the patient is turned into 
the right dorsal and semiprone position in order that the perineal portion of 
the operation may be proceeded with. 


THE PERINEAL PORTION OF THE OPERATION. 


Incision.—The anus having been closed by means of a purse-string suture, 

a transverse incision about four inches in length is made at the level of the 
sacrococcygeal articulation. From 

the centre of this a longitudinal 

cut is made in the internatal fur- 

g row, and carried down to a point 
= one inch from the posterior mar- 
| : ' gin of the anus. From the in- 
ferior extremity of this, incisions 





> ce a are carried to the right and to the 
bit, | ae left of the anus in the shape of a 
. = horseshoe, and the anterior ex- 

Fic. 160.—SHOWING OUTLINE OF THE INCISIONS tremities of these are joined by a 
ite oa i se aap aaa transverse cut (Fig. 160). It is 


important that the arms of the 
horseshoe should embrace as wide an area of peri-anal skin as possible, because 
the skin in this region is especially prone to develop recurrent growth. The 
gluteal skin-flaps are then reflected and retracted out of the way, thus laying 
bare the coccyx. 

Removal of the Coccyx.—The sacrococcygeal joint is opened and the 
coccyx dissected out; the incisions surrounding the anus are then deepened 
so as to include the whole of the ischiorectal fat (Fig. 161). It is never 
necessary to remove a piece of the sacrum, as ample room is provided by 
removal of the coccyx alone. In fact, sufficient room for the completion of 
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the operation can be obtained without even removing the coccyx; but I think 
it is best to remove it, because as the coccygei muscles must be removed, the 
bone would be left without any lateral attachments. 

Exposure of the Pre-Sacral Cavity containing the Isolated Bowel.— 
A small transverse incision is made into the dense connective tissue 
immediately below the sacrum, where the attachment of the fascia propria 
recti can readily be detached from the ventral aspect of the lowermost piece 
of the sacrum. The index finger is then thrust into this, when, supposing 
that the separation of the rectum from the front of the sacrum has been carried 
down to the level advocated above, it readily passes into the space containing 





Fic. 161.—SHOWING THE REFLECTION OF THE SKIN FLAPS AND OPENING OF 
THE SACROCOCCYGEAL JOINT. 


When the surface incisions around the anus are deepened, as much as 
possible of the ischiorectal fat is included. 


the isolated bowel. A transverse incision is then made through the coccygei 
muscles on either side, extending outwards as far as the great sacrosciatic 
ligaments. Through the ample opening thus made the isolated bowel is drawn 
down to its full extent (Fig. 162). When the separation of the anterior 
connections of the rectum have been carried down to the prostate during the 
abdominal part of the operation, the base of the bladder and the vesiculse 
seminales, with the vasa deferentia and the upper part of the prostate, come 
nto view. In the female, the uterus and the upper half of the posterior vaginal 
wall can be plainly seen. 
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Division of the Levatores Ani Muscles and Severance of the remaining 
Connections of the Rectum.—By making traction upon the bowel with the 
left hand the levatores ani are put upon the stretch. If they do not come 
into view, it is because the lateral ligaments of the rectum have not been 
completely divided from above. In that case considerable difficulty may be 
experienced in delivering the loosened bowel through the perineal wound, and 
until the lateral ligaments are completely severed the levatores cannot be 
divided. The levatores are now divided at their origin from the lateral wall 


Fic. 162.—SHOWING THE PELVIC COLON AND THE ISOLATED UPPER PART OF THE RECTUM 
WITHDRAWN FROM THE CAVITY OF THE PELVIS. 


If the isolation of the rectum has been efficiently carried out anteriorly, posteriorly, and 
laterally, the bowel can be readily withdrawn, in the manner shown, and the base of the 
bladder, the vesicule seminales, with the vasa deferentia and the prostate gland, are clearly 
exposed to view. The levatores ani are then divided close to their origin from the pelvic wall. 


of the pelvis, the puboprostatic fibres being detached from the prostate. In 
those instances in which the growth is situated on the anterior wall of the 
ampulla of the rectum, I always make a practice of dissecting away the 
prostatic capsule as well. 

All that now remains to be done is to dissect away the anterior wall of the 
anal canal from the tissues forming the central point of the perineum, great 
care being taken not to wound the membranous portion of the urethra in so 
doing. 
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Completion of the Operation.—After the removal of the rectum and 
isolated portion of the pelvic colon, usually about sixteen inches in length, a 
huge cavity is left. This cavity is surrounded by bony structures behind and 
at the sides, and it is absurd to suppose that it can be sewn up so as to obtain 
healing by primary intention. The cavity must heal gradually by granulation, 
portions only of the skin incision being brought together by sutures. I always 
pack the cavity with long strips of gauze, so as to afford support to the new 
pelvic floor formed only by peritoneum. It is not advisable to allow the gauze 
to be in direct contact with the walls of the cavity, because it becomes firmly 
adherent to them and gives considerable trouble and pain to the patient when 





Fic. 163.—SHOWING THE PERINEAL WOUND CLOSED, AND A Mass oF GAUZE INTRODUCED 
IN A Sac OF GREEN PROTECTIVE, SO AS TO SUPPORT THE PELVIC FLOOR. 


it is removed. In one of my earlier cases, the peritoneum of the pelvic floor 
was torn when the gauze was removed, and a coil of small intestine became 
herniated through the opening. I always use a sheet of green protective, 
two feet square, for lining the cavity, and then pack the gauze into it, as shown 
in Fig. 163, the subsequent removal of the gauze thus being rendered easy and 
painless. Dressings and bandages are then adjusted, and the patient is turned 
upon his back so that the abdominal wounds may also be dressed. Before 
the patient leaves the table the ligatures closing the stump of the proximal 
end of the pelvic colon are removed, and the open end of the bowel is covered 
with green protective and a pad of gauze. 
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THE ETIOLOGY OF 
APPENDICITIS, GASTRIC ULCER, AND ALLIED CONDITIONS.* 


By ROBERT G. POOLE LANSDOWN anp G. SCOTT WILLIAMSON, 
BRISTOL. 










THE following communication is to be taken as a preliminary note of an 
investigation continued over a considerable period in the pathological 
laboratory of the Bristol General Hospital upon material obtained from a 
great variety of sources. As such, we have not considered it necessary to 
refer to the opinions of the many authorities upon the subject, there being no 
dearth of text-books in which the history of the growth and variety of opinions 
have been thoroughly dealt with. Nor do we claim that our point of view is 
an altogether original one. We have merely collected the results of a very 
considerable number of observations, from which we draw our conclusions, 
without claiming that observations of a similar nature have not been made by 
other workers. The justification for this paper lies more particularly in the 
establishment of an underlying associated pathology that forms the basis of 
a working hypothesis, likely to be of some clinical value. 




























ANATOMY. 


Certain features in the anatomy of the parts under discussion have not 
hitherto received sufficient consideration and emphasis. 

The mucous membrane of the stomach and intestine is composed of adenoid 
tissue arranged as a loose reticulum of fibrous and elastic fibres affording a 
support to the glands of the epithelium. A highly cellular layer can often be 
made out immediately subtending the cells of the epithelial glands, while in 
the depths of this layer the muscularis mucosz is situated. 

This reticular tissue is present in greater abundance where the epithelial 
glands are least complex in their distribution and branching. : 

Within this mucosa are situated well-defined aggregations of lymphoid 4 
cells forming the solitary glands and Peyer’s patches. These are encountered j 
as clear and distinct structures, lying in the depths of the mucosa adjacent 
to the muscularis mucosz, definitely encapsuled by fibrous and _ elastic 
tissues, and not unusually encircled by muscular fibres derived from the 
muscularis mucosze. There is no differentiation of the epithelial glands over- 
lying them. The definite lymph-channels are directly traceable to these solitary 
and agminate glands. Usually there is a loose network between the capsule 
of the gland and the lower depths of the epithelial glands, except in the stomach, 

























* Having to take up Territorial duties, the detail of this paper is not as complete as 
the authors had intended, but its publication could not be postponed. 
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where the branchings of the epithelial glands extend beyond the muscularis 
mucose. In the stomach, lymphoid follicles of this nature are few and far 
between, and they do not occur in the appendix. 

Besides these aggregations of round or lymphoid cells, there are other 
nodes of tissue having a somewhat similar cellular structure. These latter 
are invariably more directly associated with the epithelial lining of the bowel, 
and subtend a very simple tubular epithelium, or it may be merely a layer of 
epithelial cells. Their origin seems to be from the cell elements of the reticular 
tissue of the mucosa. In the foetus and young child, up to about 9 years of age, 
the reticular tissue is extremely cellular, but at the same time does not lack 
fibres and fibroblasts; in the 
appendix this is very strik- 
ing, there being no attempt 
at differentiation of the 
round cells into aggregates 
or nodes, though agminate 
and solitary glands are well 
defined elsewhere in the in- 
testines. Beyond this age 
the cellular nature of the 
reticular tissue begins to dis- 
appear, except in areas 
where the epithelium is of a 
particularly simple nature, 
where the cells remain as 
nodes. 

These glands are appar- 
ently distinct from the lym- 
phatic system of which the 
solitary glands and Peyer’s 
patches form an_ integral 
part. They are distributed 
quite characteristically 
throughout the stomach and 
intestine. In the appendix 
they give to the mucosa its 
typical appearance ; in the Fic. 164.—Simple hyperplasia of follicles in appendix. 
small intestine they are to 
be found at the base of the intervillous spaces in association with the 
crypts of Lieberkiihn ; in the stomach they are distributed almost entirely 
in association with epithelial glands of the pyloric type (Figs. 173 and 174). 
They disappear gradually after the age of 40 from all these situations, while 
agminate and solitary glands may still be found. These structures with their 
overlying simple epithelium, have a characteristic appearance, particularly 
well seen on viewing the surface of the mucous membrane of the appendix. 
The epithelium overlying these nodes never contains zymogen granules, and 
gives all the staining reactions of a pure mucus-secreting epithelium. This 
type of mucous membrane varies greatly in its occurrence in different indi- 
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viduals, though its development in the stomach and small intestines varies 
pari passu with its abundance in the appendix and rectum in the same 
individual. There are individuals who never seem to lose the diffusely 
cellular adenoid tissue of childhood, no differentiation into aggregates or 
glands occurring. 

It will be obvious from what has been said, that considerable importance 
is to be attached to this type of solitary follicle, and to the fact that they are 
associated with an extremely simple epithelial covering. 

Turning now from the mucosa to the consideration of the epithelium, 
it will only be necessary to call attention to the differentiation of the epithelium 
in the stomach and part of 
the duodenum. The glands 
of the stomach are usually 
classified as of three types ; 
we are concerned only with 
the fundus and pyloric types. 
It must be borne in mind 
that there is no sharp line of 
demarcation between the 
two as regards their charac- 
ter, nor is there a defined 
limit at which the transition 
from fundus to pyloric type 
begins to occur. It is rare 
to find the pyloric type of 
gland confined to the so- 
called pyloric segment of the 
stomach. Occasionally a 
stomach is encountered in 
which as much as half the 
mucous membrane contains 
the pyloric type of glands, 
and it is usual to find, scat- 
tered through the fundus, 
islands of mucous membrane 
composed of pyloric glands 

Fic. 165.—Hyperplasia with necrosis of follicles in lying in a mucosa of fundus 

appendix. type. Furthermore, it is al- 

most the rule for the greater 

part of the mucous membrane along the lesser curvature to be of the pyloric 

type. This type of mucous membrane invariably extends beyond the region 

of the pyloric sphincter, and may reach as far down as within an inch of the 
bile papilla. 

For the purpose of this paper we would divide the stomach according to 
the distribution of the type of mucous membrane. The area of the pyloric type 
of mucous membrane within the stomach and duodenum can be mapped out, 
on the average, by an annular band 2 in. to 2} in. proximal to the sphincter, 
and about 1 in. distal to it, continued towards the cesophagus along the lesser 
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curvature for about 2 in. asa band about 1 in. in breadth, in addition to the 
islands of pyloric membrane already mentioned as occurring in the fundus 
(Fig. 170). The importance of this lies in the fact that solitary follicles would 
appear to occur only in association with the pyloric type of mucous membrane 
in this region. ot 

Such, then, in our experience, are the anatomical features of the mucous 
membrane of the stomach and intestine having a bearing on the question 
at issue. 

There are certain departures from the ordinary, particularly in relation to 
these solitary follicles, which 
it is necessary to emphasize. 
In certain individuals there 
would appear to be a normal 
hyperplasia of these structures. 
In these it is usually possible 
to detect, macroscopically, 
areas within the distribution 
of the pyloric type of mucous 
membrane in the stomach 
whose resemblance to the mu- 
cous membrane of the appen- 
dix is very striking. In such 
individuals there is a similar 
hyperplasia of this tissue in 
the rectum and appendix. 

Out of 512 stomachs which 
we have examined, 46 showed 
this peculiarity in greater or 
less degree. In 44 of these 
this appearance was within an 
inch of the pyloric fold, and 
in 23 it extended along the 
lesser curvature; in 5 it was 
seen to extend into the duo- 
denum for a _ distance not 
exceeding 14 in. beyond the 








: eS Fic. 166.—Necrosis of follicles with ulceration in 
pylorus. Occasionally, similar appendix. 


areas, much smaller in extent, 
were also encountered isolated in the fundus, and once in the cardia. 

It is highly probable that the extreme degree of hyperplasia found existing 
in about 10 per cent of these stomachs is normal to the individuals concerned, 
occurring, as it may do, apart from ulceration. 


A CONSIDERATION OF THE HISTOLOGY OF APPENDICITIS. 


In all, 211 cases of appendicitis have been examined, and only such 
tissues have been included as have been removed from cases definitely 
diagnosed as appendicitis, or in the course of gastrojejunostomy for gastric 
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ulcer. These may be divided into three groups. The first group consists of 
108 cases. in which there was no evidence of invasion by septic organisms ; 
the second, of 23 cases showing a focal sepsis ; and the third, of the remaining 
80, which showed gross sepsis or abscess formation. In this paper our attention 
will be confined, as explained later, to the first two groups. 

Group I.—In this group it will be well to divide the specimens into four 
series, this subdivision being intended merely to outline the progressive nature 
of the process, the transition between each series being imperceptible. 

1. In the first series hyperplasia alone was found (Fig. 164). It is as 
well at the outset to draw attention to the difficulty experienced in estimating 
in any one appendix the degree 
of hyperplasia of lymphoid 
tissue constituting a patho- 
logical condition. This 
difficulty disappears almost 
entirely when looking at the 
series as a whole, when the 
transition from the normal to 
the extreme in the series is 
quite striking and convincing. 

There is no very distinc- 
tive feature in the pathological 
hyperplasia of the follicle, 
especially if it progresses con- 
centrically ; but in the major- 
ity of cases in this series the 
progression is towards the 
lumen of the appendix, pro- 
ducing a characteristic raised 
nodule visible on the surface 
of the mucous membrane. 
The clear reticular tissue sur- 
rounding such a hyperplastic 
gland is usually not infiltrated 
with small round cells, while 
the mucous membrane is quite 
definitely attenuated. 

Fic. 167.—Follicular ulcer in appendix. 2. In the second series 

the appearances are differenti- 

ated from those of the first by a definite necrosis occurring within the 
hyperplastic gland (Fig. 165). This necrosis, though occasionally central, is 
generally situated at the sub-epithcelial periphery of the gland. There are vary- 
ing degrees of this change, up to an almost complete necrosis of the gland. 
Often a definite line of demarcation can be made out between the necrotic 
material and the remainder of the gland. Even with this degree of patho- 
logical change in the follicles it is impossible to detect any evidence of catarrh, 
desquamation, or interference with the functional activity of the overlying 
mucus-secreting. epithelium. In this series it is usual to encounter stellate, 
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and often puckered, scars in the mucous membrane, suggesting a previous 
change of a similar nature. 
3. These show a further stage of the above, in which the swelling and 


hyperplasia have so far interfered with the nutrition of the overlying 


epithelium as to bring about its death and separation, thereby producing 
a typical shallow ulcer with a more or less raised centre and attenuated margin 
(Figs. 166 and 167). 

4. In the last of this group, the ulceration and necrosis result in 


the filling of the lumen of the appendix with a round-celled débris in which 


may be found shreds of epi- 
thelium and red _ blood-cells. 
The intact portions of the 
membrane may not be affec- 
ted, its epithelium giving all 
the reactions of a functioning 
tissue. In the other and un- 
derlying tissues there is never 
evidence of any cellular in- 
filtration or an accompanying 
exudation of polymorphonu- 
clear leucocytes, and it is rare 
to detect bacteria in the wall 
of the appendix or in the 
débris filling its lumen (Figs. 
168 and 169). 

These negative features, 
and the absence of all evi- 
dence of a catarrhal condition 
of the epithelium of the mu- 
cous membrane, are factors 
that must be considered in 
seeking to establish the 
nature of the primary condi- 
tion underlying appendicitis. 
Taken in conjunction with 
the focal nature of the hyper- Fic. 168.—Necrotic follicular material in lumen of 
plasia or ulceration, and the appendix. Absence of catarrh. 
presence of scars or strictures 





in the sub-epithelial tissue, there appears to be every justification for looking 
upon these follicles as the true seat of election of the noxious agent, whatever 


it may be. that is responsible for the production of appendicitis. 

As the result of the process of repair of the varying degrees of destruction 
outlined above, scars, strictures, or complete fibrosis of the lumen of the 
appendix are produced. In some cases perhaps the most important feature 
is the limitation of the scar tissue to the mucous-membrane layer of the 


appendix, that is to say, it is internal to the muscularis mucosz. The muscular 


layer, and in many cases the muscularis mucose, is not at all involved in the 


scar. The scars of themselves apparently do not give rise to clinical symptoms. 
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necessitating removal of the appendix, since it is invariably found that they 
are associated with varying degrees of the changes described in the first group 
occurring in the remaining portion of the mucous membrane. They may 
cause strictures completely shutting off a portion of the lumen of the appendix 
from the cecum, and consequently from ingress of fecal or septic material, 
should ingress ever be possible apart from pathological changes in the appendix. 
Nevertheless it is invariably found that the mucous membrane distal to the 
occlusion exhibits the pathological changes outlined in this group, where the 
organ has been removed for a definite attack of appendicitis. This fact in itself 
is very significant, and excludes 
the possibility of a septic origin 
of the appendicitis. 

In more advanced cases, 
the destruction of the follicles 
has been so diffuse and wide- 
spread as to give rise to a 
complete obliteration of the 
lumen of the appendix, the 
lumen being replaced by a loose 
fibroblastic tissue in which it is 
not uncommon to find islands 
of epithelial and occasional 
follicles, both of which give all 
the reactions of healthy tissue. 
In such an appendix there is 
no evidence of a proliferation 
of fibrous tissue in the mus- 
cular layer. 

Such then are the appear- 
ances presented by appendices 
in which it has been impossible 
to find any direct or indirect 
invasion of its lumen by organ- 
isms that ordinarily call forth 
those reactive phenomena 

Fic. 169.—Advanced stage of Fig. 167. Catarrh of usually classified as septic. 

epithelium has not oceurred. This first group contained 

108 appendices of this type out 

of the 211 examined. No attempt was made at selection—only appendices 
received from cases in which a clinical diagnosis of appendicitis or gastric ulcer 
had been made, are included. Analysis of these affords proof that this condi- 
tion is no mere expression of heterogeneity of the normal structure. In only 
9 cases was the pathological change limited to a simple hyperplasia of the 
follicles, and only four of these could conceivably be called normal, and in 
these scars were present. In another 20 cases necrosis had supervened upon 
the hyperplasia. In 24 minute ulcers were present, and in only a few was it 
possible to detect the ulcers with the naked eye. In 28 others the lumen 
of the appendix contained necrotic débris. There were 19 which contained 
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concretions formed behind more or less well-defined strictures. In the remain- 
ing 8 cases the mucous membrane was replaced by a loose fibrous tissue which 
more or less filled the lumen. 

Thus there are 79 of the 108 with a really gross lesion apparently limited 


to the follicles. Taking this into consideration, with the fact that scars were- 


present in 60 of the 108, it must be 
concluded that it is possible to get 
a quite definite pathological lesion 
limited to these follicles. 


The remaining 103 appendices ex- 
amined fall quite naturally into two 
groups (the second and third mentioned 
above), though it is easy to trace the 
transition from one into the other; 
but inasmuch as gross sepsis and pus 
formation obscure certain appearances 
which connect up these two groups, 
attention will be confined to the 
second, containing the 23 appendices 
which exhibited the earliest septic 
changes. 





Fic. 170.—Area of distribution of pyloric 
type of mucous membrane. 


been possible to find areas throughout the 
mucous: membrane in which only the 
follicles are affected, and in some of these 
this has been the main feature. Further, 
in studying the 23 as a whole, the super- 
position of a secondary septic process 
must be considered as the only satisfac- 
tory explanation of the appearances seen. 





Fic. 171.—Hyperplastic follicles in The fact of the catarrh and exudation of 


stomach and duodenum. polymorphonuclear leucocytes into the 

lumen, the appearance of a cellular infil- 

tration into the submucous and intramuscular fibrous tissues, together with a 
more or less well-demarcated area of inflammatory hyperemia occurring in 
areas adjacent to others in which the pathological change in the follicles may 
have gone on to ulceration without producing catarrh or other signs of septic 
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Group II—In these it has always: 


destruction, demonstrate clearly that there are reacting agents present having: 
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quite different effects on the tissues. And from what has been said before, it 
seems certain that the septic changes are primarily due to the follicular ulcera- 
tion, allowing organisms already present to exert their pathological effect. 

Reviewing these facts, there can be little doubt that the appendix is liable 
to some form of infection that essentially affects these follicular structures. 
There may be superadded to this a true catarrhal inflammation of the epi- 
thelium that may lead to the accumulation of pus within the lumen or to 
gangrene of the organ. 

So much is to be gathered from a consideration of the appendix itself. 


A study of the morbid ana- 
tomy of 33 cases dying as a 
consequence of septic appendi- 
citis reveals the fact that these 
follicles in other parts of the 
gastro-intestinal tract not in- 
frequently show equally definite 
evidence of attack. Microscopic 
ulceration and scarring of the 
gastric mucous membrane, ulcers 
at the base of the crypts of 
Lieberkiihn, particularly in the 
jejunum, and occasionally ulcera- 
tion of the lower part of the 
large intestine and upper rectum, 
occur. It is rare to find that 
these structures show no evidence 
of reactive change wherever they 
occur in the _ gastro-intestinal 
tract; but, as has already been 
indicated, there is considerable 
difficulty in interpreting the 
degree of hyperplasia that con- 
stitutes a pathological change : 

Fic. 172.—Hyperplastic follicles associated with consequently the figures — 

ulcer and scar in duodenum. sent only those cases which 
definitely show ulceration. 

It might be said that all changes could be referred to the evident septic 
focus, but it has already been shown that ulceration may occur in these 
structures apart from sepsis, and inasmuch as a similar train of changes occurred 
in two cases of gastric ulcer, dying without sepsis, it may be presumed that 
sepsis is not the cause in the more remote situations. 





Before seeking to place an interpretation upon these findings, the morbid 
histology of gastric ulcer, with special references to these follicles, will be 
‘dealt with. 

The morbid anatomy of gastric ulcer has received so much attention of late 
years that it would be superfluous to enter upon a detailed examination here. 
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Most authorities give a place, though by no means an important one, to the 








Fic. 173.—Follicles in the stomach. 


found as such after the age of 40; 
consequently we cannot make use 
of material derived from cases 
above that age. Such cases are 
usually examples of chronic in- 
durated ulceration whose diagnosis 
presents little or no difficulty ; 
their clinical history is of not in- 
considerable importance and will 
be referred to later. The remain- 
ing cases, in which these follicles 
have not atrophied, fall into two 
of the accepted types of ulcer, 
the acute and the chronic. In 
addition to these there is material 
taken from cases during life, clinic- 
ally diagnosed as suffering from 
gastric ulcer or *‘dyspepsie appen- 
diculaire,’ on whom the operation 
of gastrojejunostomy has _ been 
performed. This material was 
obtained from ulcers definitely 











possibility of gastric ulcer arising 
from an inflammatory lesion of the 
so-called lymph-follicles. While the 
possibility of ulceration arising apart 
from these structures is not denied, 
the cases examined for the purpose 
of this research lend no support to 
this supposition. As has already 
been pointed out, the aggregations of 
small round cells in the reticular 
tissue of the mucous membrane can 
be differentiated into two varieties, 
(1) those situated in close proximity 
to the muscularis mucosz, and more 
or less definitely encapsuled, without 
any very definite distribution, and 
(2) those which have been particular- 
ized above as being not so related to 
the muscularis mucosz, and usually 
overlaid by extremely simple epi- 
thelium with a very well-defined area 
of distribution. It should be remem- 
bered that these structures are not 


Fic. 174.—Follicles ia the stomach. 
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Fic. 175.—Hyperplastic follicles 


type of mucous membrane and 
its associated follicles. And 
when it is remembered that 
this type of mucous membrane 
also occurred as_ scattered 
islands in the cardia and along 
the greater curvature with a 
certain frequency, it is difficult 
not to associate these two 
facts as cause and _ effect. 
Microscopic and minute ma- 
croscopic ulcers of the mucous 
membrane of the stomach and 
duodenum have been described 
by many workers under a 
variety of names—these names 
differing usually according to 
the idea put forward as to 
their cause. They have been 
described in connection with 
all manner of conditions, many 
of them, there is little doubt, 
merely representing the result 
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excised as a curative 
measure, or redundant 
mucous membrane excised 
during the performance of 
posterior gastrojejunostomy 
from the pyloric segment of 
the posterior wall of the 
stomach. In this connec- 
tion it might be remarked 
that in the examination of 
a number of cases of pos- 
terior gastrojejunostomy, it 
was noticed that the com- 
municating opening fell 
within the area of distribu- 
tion of the pyloric type of 
mucous membrane already 
defined. The distribution of 
well-defined ulcers in this 
series of cases agrees with 
that observed by others, but 
still more closely with the 
distribution of the pyloric 








Fic. 176.—Hyperplastic follicles in the stomach. 
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of post-mortem changes. Unless one keeps in mind the picture of the ulcer 
as it occurs in the recently-excised mucous membrane, the mistake of con- 
sidering every break in the continuity of the mucous membrane of the stomach 
or duodenum observed after death as an ulcer, is very readily made. 

These minute ulcers are identical in every respect with those already 
described as occurring in the mucous membrane of the appendix. Here also 
they occur alongside of follicles showing signs of central necrosis and others 
merely of hyperplasia. They are apparently confined in the first instance to 
the follicles, and in the earliest condition contain the deeper branching of the 
surrounding epithelial glands. Their edges are invariably, in the earliest 
condition, definitely undermined. The production of a more open ulcer 
always results from the coalescence’ of several such necrotic bodies. From 
this stage it is not easy to : 
trace the formation of the 
typical ulcer associated with 
perforation, with its more or 
less terraced wall. As occurs 
in the appendix, the cavity of 
the ulcer, however small, may 
contain red blood-cells and 
fibrin. The ulcers are invari- 
ably multiple, though not 
necessarily adjacent. They 
have been found in associa- 
tion with every form of gross 
ulceration, acute, subacute, 
and chronic, as regards the 
duration of the clinical 
symptoms. 

In the necrotic and the 
early ulcerated stage there is 
no evidence of any surround- 
ing cellular exudate, though Fic. 177.—Hyperplastic follicle in stomach with 
it is not uncommon to find necrosis of overlying epithelium. 

a recent scar showing the 

ordinary signs of repair, and almost every stage in the process of repair, up 
to the formation of the scar, can be traced, and usually in the same stomach. 
There is every reason to suppose that these minute scars, associated with 
little or no loss of substance, are the outcome of the necrosis or ulceration 
in the follicles. They are to be distinguished from scars involving the deeper 
structures of the mucous membrane, which usually produce an underlying 
interstitial fibrosis of the muscle layers or even a fibrous thickening of the 
peritoneum without puckering. The first type of scar is to be found in almost 
every ulcerated stomach ; the second type is not so frequently met with, and is 
more often associated with chronic indurated ulceration. The first type has 
been felt during life as minute shot-like bodies which can be rolled under the 
finger. Every stomach containing scars is not necessarily ulcerated at the 
time of examination. 
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The distribution of the above-described ulcers or sears is identical with 


that of acute and chronic ulceration. 


It might be noted here that the histological distinction between acute and 
chronic ulcer is one of degree, and depends upon the transformation of the 
cellular granulation tissue into a more or less firm fibrous tissue. 

Though we have made but few observations on cases of duodenal ulcer, 
such as they are they present the same features as gastric ulcer; they are 
always distributed within the area occupied by the follicles ; they are invariably 
accompanied by a hyperplasia or ulceration of these structures; while both 








Fic. 178.—Necrotic ulceration of follicle in 
stomach. 





the duodenum within that area and 
the stomach contain scars (Fig. 172). 

Besides these features of gastric 
and duodenal ulcers, it is necessary 
to note certain associated findings 
in other parts of the alimentary 
tract. 

In the appendix of both the 
morbid cases and those from which 
that organ has been removed by 
operation, when the appendix has 
not been completely fibrosed its 
mucous membrane shows by stric- 
tures, ulcerations, or scars that its 
follicles have been the seat of some 
reactive change. Not infrequently 
scars, ulcers, or hyperplasia are to 
be detected in the lower colon or 
upper rectum. In a few cases, scar- 
ring and hyperplasia of these struc- 
tures was noted in the jejunum. 

Before proceeding to a con- 
sideration of the significance of 
these facts, it might be mentioned 
that in a few cases of colitis, the 
majority of them so-called ‘mucous 
colitis,’ that have come to the post- 
mortem table, a diffuse ulceration, 


apparently confined to the superficial follicles, has been observed, the deeper- 
placed lymphoid follicles and solitary glands not participating in the disorder ; 
these changes were associated with ulceration and scarring of the appendix, 


and in one case scars were noted in the mucous membrane of the stomach. 


Certain conclusions may justifiably be drawn from this study of the 
histology and morbid anatomy of—particularly—appendicitis and gastric ulcer ; 


though fewer opportunities have presented themselves for the study of 
duodenal ulcer and colitis, the inclusion of such material as has been obtained 
is merited by certain clinical analogies between the two groups, supporting the 


hypothesis to be drawn therefrom. 
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In the first place, there are certain distinct cellular aggregates in the 
reticular tissue of the mucous membrane, peculiar in their distribution within 
the alimentary tract, and more or less distinct from the lymphoid follicle. 

There is a close association between the distribution of these structures, 
their great abundance in certain areas of the alimentary tract, and the 
incidence of pathological changes in these areas. 


From these facts it may be concluded that :— 

1. Appendicitis, gastric and duodenal ulcer, and probably certain forms of 
mucous colitis, originate as the result of some noxious agent upon these 
structures. 

2. These diverse conditions are essentially associated with one another as 
the result of an underlying common cause ; and 

3. Sepsis and chronic ulceration are either secondary features or sequelae of 
such disorder. 


The hypothesis here enunciated will have to meet and explain a variety 
of clinical conditions and symptoms of great diversity. It is doubtful if any 
other clinical conditions labour under such confusion in regard to the 
explanations brought forward from time to time to account for them. 

Since Fitz published his famous paper in 1886, which was the means 
of placing on a sound scientific basis what knowledge the profession then 
possessed with regard to the origin of abscess formation in the right iliac fossa, 
many efforts have been made to elucidate the problem of the etiology of 
appendicitis. Little has resulted from those studies except some new method 
or system of classification, the direct outcome of a newer and wider point of 
view. But on the whole this has merely served to make confusion worse 
confounded. 

The basis of the clinical study and teaching in the past has been the classical 
septic appendix with its more or less typical train of symptoms. The 
conclusions arrived at by the present writers would seem to indicate that 
it is necessary to look for some clinical evidence of disturbance that is not 
localized, but general. 

In what type of case, then, are we likely to encounter typical symptoms 
for such a hypothesis ? Obviously the classical septic case will not meet the 
demand, since it would appear that the time elapsing between the primary 
infection, as herein defined, and the secondary invasion of septic organisms, 
can hardly be estimable. Curiously enough, it is the chronic recurrent type or 
the stenosed appendix that the pathology indicates as best serving this 
purpose. This class of case, often called subacute or abortive, is certainly 
difficult to recognize as an abortive or subacute septic infection. Clinically it 
presents no feature that it is customary iv associate with sepsis. 

The majority of patients volunteer a statement that they have for some 
years been peculiarly susceptible to a definite train of symptoms to which they 
mostly apply the term ‘ bilious attack.’ The condition is generally described 
by the patient somewhat as follows : feeling out of sorts, with general malaise 
and headache, followed. by vague pains in the upper abdomen and a feeling 
of nausea or occasionally vomiting. The attack is accompanied almost 
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invariably by constipation, and is associated, if not with actual shivering, with 
a feeling of chilliness, and if seen by a medical man and the temperature has 
been taken, the patient is told that the temperature is not much raised. 
Other patients, while detailing a similar train of symptoms, ascribe them to 
a form of abdominal influenza, to which they say they are specially prone. 

The character of the pain, vague as it often is, is an important feature. 
As has been said, initially it occupies a position generally described as in the pit 
of the stomach, later centering round the umbilicus, and ultimately settling in 
the right iliac fossa. 

A mild aperient, light diet, and rest at home for two or three days, and 
they are able to resume their usual occupation, and a few days later they 
have regained their normal state of health. There is a distinct period of 
convalescence. 

Attacks of a similar character usually recur at irregular intervals, and 
a habit of constipation seems to date from about the period of the first attack. 
During the period which elapses between the attacks the patient is not 
altogether free from some discomfort after the ingestion of food, usually 
described as a feeling of fullness or flatulence. 

In second and further attacks there is always a diffuseness of the pain, 
but its point of maximum intensity seems gradually to descend to the right 
iliac fossa. Each of the symptoms enumerated would appear to be independent 
of the others and without influence on their severity ; each may occur alone, 
or any one may be the most pronounced. Provided care is taken that the 
bowel above and below the appendix has been emptied by suitable means, no 
tumour, swelling, or enlargement can be felt in the right iliac fossa, through the 
abdominal wall or per rectum, either during or after subsidence of an attack. 
Apparently the omentum has not been called upon to cloak or shield off the 
part. Tenderness is only elicited on deep pressure, and is in consequence 
hardly to be relied upon. 

This symptom-complex is well recognized by most authorities, though it 
is usually obscured by the endeavour to conform to the particular classification 
of appendicitis adopted. A considerable proportion of cases coming to 
operation in their first attack, or found septic at operation, give a precisely 
similar history as premonitory to the aggravated condition. Such being the 
case, there is definite clinical evidence of a disturbance that is not septic, but 
which could conceivably produce the morbid conditions from which our 
hypothesis is drawn. 

There is another feature of appendicitis of which the surgical text-books 
take too little notice, although well known to the general practitioner and 
to the surgeon; that is the not infrequent failure of appendicectomy to 
relieve some or all of the above-described symptoms, and that apparently 
irrespective of the morbid condition of the appendix at the time of removal ; 
for example, the persistence of constipation, the discomfort after meals, or 
the recurrent so-called ‘ bilious attacks,’ and even occasionally the diffuse 
pain. This failure of operative measures has certainly to some extent been 
recognized in text-books, since it has been necessary to explain their recurrence 
by the formation of adhesions setting up delay in the onward passage of the 
intestinal contents, irrespective of whether or not a peritonitis was noted at 
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operation, though such an explanation is not volunteered to explain the first 
occurrence of these symptoms. 

Under the hypothesis here enunciated, the explanation of this persistence 
of symptoms would be the persistence of the underlying cause acting upon the 
tissues in other parts of the alimentary tract. 

Arising directly out of this, it is necessary to trace a combination of 
appendicitis and ulcerative gastritis having a symptom-complex associating 
conditions of these organs; but it is not necessary to postulate a definite 
ulceration of the stomach, since it has been shown that the appendix can give 
rise to definite evidence of disease short of ulceration, and produce symptoms 
sufficient to justify its removal. It would be superfluous on our part to go into 
a detailed consideration of these associated conditions in view of the very 
comprehensive study presented by Sherren in a recent number of this journal ; 
but we must take exception to his altogether dogmatic statement of the result 
of operative procedures. The position is much more accurately summed up 
by the quotation attributed to W. J. Mayo, and taken from a paper of Soltau 
Fenwick’s, in which he states that ‘‘ the removal of the appendix was followed 
by subsidence of gastric symptoms, provided that the alimentary tract was 
otherwise healthy.” Nor can we follow Sherren in the conclusion “ that 
spasm in the region of the ileocecal valve or intestinal stasis must be the cause 
of the symptoms,” for cases of intestinal stasis due to other causes rarely 
mimic chronic gastric or duodenal ulcer, as he further on remarks in criticizing 
Sir Arbuthnot Lane’s theories. That pyloric or ileal spasm do occur in these 
conditions seems probable on the hypothesis under consideration, but essen- 
tially as associated conditions depending upon the underlying common cause 
of appendicitis and gastric ulcer. 

The difficulty met with in the explanation of the cause usually offered in 
this type of case is particularly the very great diversity in the pathological 
condition of the appendix, varying from a thin fibrous cord to a large abscess. 
This in itself affords considerable support to the writers’ hypothesis. One other 
clinical feature must be noticed, namely, that in any definite series of cases we 
have a history justifying on the one hand the diagnosis of acute or chronic 
appendicitis, and on the other gastric or duodenal ulcer, with every stage of an 
illness which might be referable to either. As has been indicated, the 
histological findings in the mucous membrane of operated cases point to the 
actual existence of ulceration, irrespective of whether or not the symptoms 
have justified a clinical diagnosis of ulceration. 

There is always a residuum of cases quite unrelieved by operative procedure, 
be it appendicectomy alone, or associated with gastrojejunostomy ; such cases 
are to be expected if the condition with which we are dealing is an affection such 
as has been outlined in these pages. 

While pathologically and morbidly the extremes of the above form of 
dyspepsia can be linked by easy stages of transition to well-defined subacute 
and chronic ulceration, the clinical transition is not so obvious. This is 
probably accounted for by the fact that the onset of symptoms of sufficient 
severity to necessitate attention is insidious; and further, by the fact that 
there has been added to the clinical condition described as gastric ulcer the 
great variety of affections for which there is too little justification. 
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However, we do not propose in this paper to attempt any differentiation, 
but merely to deal with such cases as have presented themselves for surgical 
treatment. 

This expedient, to some extent, solves the difficulty, for in these cases it is 
always possible to divide the symptom-complex into two stages in the anam- 
nesis, namely, a premonitory symptomatology, and one due to the presence 
of gastritis in the clinical sense of the word. These stages are not always too 
distinct, depending upon the acuteness of the gastritis. Where it is possible 
to make the distinction, the history elicited is almost identical with that already 
outlined as marking the progress of chronic or recurrent appendicitis. The 
more careful the analysis made, the more often is such a history obtainable, 
with this distinction, that the pain is usually described as ‘ colicky,’ and is 
never so diffuse. Again, like appendicitis, the onset of more defined symptoms 
(gastritis) may be sudden or gradual. The liability to gastritis varies greatly 
in individuals, and in this respect persons suffering from ulceration of the 
stomach or duodenum are in no wise different. This would appear to be 
sufficient explanation in determining the condition of the ulcer found post 
mortem or at operation ; that is to say, where a particularly chronic ulcer is 
encountered, the symptoms referable to a gastritis are obscure or not present. 
This is borne out by the fact that it is only the chronic ulcer that is found 
unexpectedly on the post-mortem table. 

This subdivision of the clinical symptoms of gastric ulcer has received 
considerable notice in recent publications on the subject, and has afforded 
a basis of classification, though no explanation of the occurrence of so distinctive 
a group of symptoms has been brought forward, except perhaps by Bolton. 
His cytotoxic theories will be dealt with in drawing our conclusions. 


GENERAL SUMMARY. 


It has been shown that there are in the substance of the mucous membrane 
of the intestinal tract certain small round-celled aggregates more or less distinct 
from the lymphoid follicles. 

These structures are associated with a particularly simple epithelium. 

They occur in areas of concentration in the stomach, duodenum, appendix, 
and upper rectum. 

The distribution within the stomach and duodenum occupies what might 
be called the ulcer area. 

They appear to suffer some general enlargement or destruction in appendi- 
citis, gastric and duodenal ulcer, and certain forms of dyspepsia. 

Sepsis as a secondary process can be engrafted upon such changes in the 
appendix, and it is to be considered as a sequela. 

Similarly, chronic gastric and duodenal ulcer is the outcome of some 
secondary irritation acting upon these diseased. foci. 

There is a pathological link between appendicitis, certain dyspepsias, and 
chronic gastric ulcer. 

CONCLUSIONS. 


Certain far-reaching conclusions are to be drawn from these facts. First 
as to appendicitis. There can be little doubt that the practitioner labours 
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under considerable difficulty in arriving at a diagnosis of appendicitis. This is 
due to the accepted basis of teaching which takes for its starting-point a train 
of symptoms arising from a peritonitis due to toxic absorption or the direct 
spread of organisms into the peritoneum. That such a conception of appendi- 
citis is entirely misleading is completely demonstrated by a correspondence 
that filled the medical journals for a considerable period, and every attempt 
to clear up the difficulty has been frustrated by this conception. With 
these new facts now before us it becomes apparent that attention must be 
directed to the history of the case. It is not the classical septic condition 
that is difficult or dangerous, but the hundred and one anomalous 
cases concerning which a popular political epigram, “‘ Wait and see,’ with 
all its consequences, is still too often adopted. When attention is directed 
to the history of these cases, little or no difficulty will be encountered in 
reaching a diagnosis at such a period in the progress of the condition as to 
remove the elements of danger by suitable operative means. 

A complete explanation is afforded of the very anomalies that have beset 
the subject with difficulty, since the disease is in reality merely the expression 
of a condition more or less general in the alimentary tract, having its maximum 
focus determined by an anatomical feature more or less accentuated in that 
region. The secondary invasion of the damaged tissues by septic organisms 
can generally be avoided by the establishment of this connection between the 
more common signs and symptoms of appendicitis. 

Reason, and not mere justification, is afforded for the early intervention 
of the surgeon, at least until such time as the responsible noxious agent can 
itself be attacked. 

It must not be imagined that cases where the history upon which this 
stress has been laid is obscure have been ignored or overlooked by the writers, 
for, by the very nature of the hypothesis, a septic invasion may follow the 
general disturbance so closely as to make the picture one of focal peritonitis. 
This is by no means the rule, but rather the exception—and the exceptions 
will become less as practitioners acquire this point of view. 

These facts must have a profound influence on treatment. 

It is certainly recognized that there are many cases of true appendicitis 
that have responded to palliative treatment by the physician, and probably 
still more that have recovered without any treatment. This has generally 
been taken as a complete justification for such a form of treatment in all cases, 
and surgery has been looked upon only as a dernier ressort. Our hypothesis 
provides an explanation of this, but no justification whatever; for it has been 
demonstrated that the condition is a perpetual source of danger after one 
attack, so long as there remain septic organisms in the neighbouring cecum ; 
and since prophylaxis is the real basis of all treatment, amputation is to be 
resorted to in every case. 

A new difficulty, however, faces us: it will no longer be possible merely 
to remove the organ from which present danger has arisen, for other sequele are 
as threatening. Treatment of the underlying condition has to be sought : this 
we are not likely to find immediately ; but we can anticipate the effect of the 
other sequele, and devise palliative methods. Dietetic measures to this end 
are now under investigation. 
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The effects of these facts on prognosis and the after-care of patients 
operated upon for appendicitis, are obvious. It is not so casy to estimate 
their significance in gastric and duodenal ulcer. Further experience in the 
consideration of this disease from the new point of view is necessary. It 
has, however, already yielded some results in a few of the more obscure cases 
encountered. Here again particular stress is to be laid on the history. The 
onset of a habit of constipation will reveal the fact that the progress of this 
habit is marked by some abdominal discomfort or distress. Consequently, ne 
ease of constipation or mild dyspepsia can be passed over without careful 
inquiry. It has been shown that such a history may refer the investigator 
to the appendix, the stomach, or to both. 

It is not to be gathered from these conclusions that gastrojejunostomy 
is to be justified by such a train of symptoms. Nor is it recommended in the 
place of considered dietetic measures for securing rest from functional secre- 
tion, and the prevention of the passage of irritating acid fluids over the 
damaged areas. Further, the clinician must proceed to place the various 
clinical conditions known as ‘ gastric ulcer’ under at least two categories : 
(1) Those in which it is possible to elicit some such history as that outlined 
above ; and (2) Those without such a history. The acuteness and severity of 
any gastritis, and its amenability to dietetic measures, are to be taken by the 
surgeon as a guide in determining the necessity of operative procedures. 

A word as to the nature of these procedures. Inasmuch as the area in 
which ulceration is likely to occur has been estimated, it would appear to be 
as well to choose the site for the communicating opening between the stomach 
and the jejunum as far as possible away from the edge of this area, so as to 
deflect the flow of irritant from any possible denuded surface. The not 
altogether rare occurrence of some affection in the jejunum may be responsible 
for some of the failures of-such operative measures. 


Finally, these researches have not yet defined the noxious agent postulated 
as the cause of the disturbance, and in this connection Bolton’s cytotoxic 
theories cannot be lightly put aside. This and other probabilities we hope to 
inquire into and report upon at some future date. 
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VISITS £0 SURGICAL CEANICS AT HOME 
AND ABROAD. 


THE CLINIC OF SIR W. WATSON CHEYNE. 


In the newest and most modern of London’s hospitals, Sir Watson Cheyne 
carries on his work amid surgical surroundings the like of which had not been 
conceived when he began his career at the old King’s College Hospital as Lister’s 
first house surgeon in London, and subsequently as his assistant. This was in 
the days of the mid ‘ seventies,’ when the first and the greatest chapter of 
modern surgery was being written by Lister and his fellow-workers. 

Those principles, so surely established then, and comprehended by the 
name of ‘antiseptic’ surgery, are carried into practice now—with some 
additional modification of detail—by Sir Watson Cheyne. An historical 
continuity with their origin is alone a matter of interest. A study of their 
surgical effectiveness, which should include a visit to the wards subsequent 
to an attendance at operations, will serve to establish the validity of the claims 
of antisepsis to as full a measure of success as that claimed for asepsis. 

Those of us whose early education may have been warped by the spectacle 
of the misapplication of antiseptic principles, with the consequence that aseptic 
principles were welcomed with eagerness, will have to re-learn that the end 
results of the proper application of antiseptic methods leave nothing to be 
desired. 

To realize fully the rigorous attention to detail that must be the equipment 
of a successful antiseptic surgeon, the work of Sir Watson Cheyne should be seen 
and studied. 

The actual operations performed at the visit of the writer were a partial 
resection of a large polycystic thyroid, the removal of an appendix, and the 
radical cure of a double inguinal hernia. 

The site of operation is prepared by cleansing, and the application of moist 
antiseptic compresses, some hours beforehand. These are removed when the 
patient has been anesthetized, and the surgeon himself then washes the skin 
with ether soap that is diluted with a solution of 1-20 carbolic lotion. This 
serves the double purpose of impregnating the skin of the surgeon’s hands and 
the skin of the patient with carbolic acid. Rubber gloves are worn by the 
surgeon, his assistants, and the theatre sister, whose duty it is to take care of 
the sponges. These gloves are drawn on in a bath of 1—2000 perchloride of 
mercury lotion, with the intention of allowing a little of this fluid to escape 
should the gloves become torn during the operation, thereby securing the 
wound from accidental contamination with bacteria from the skin of the hand. 
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Moist carbolized towels are arranged around the area of operation, but are not 
clipped to the edges of the wound. All instruments, needles, ligatures, and 
sponges are kept in a solution of 1-20 carbolic and are rapidly passed through 
a solution of 1-2000 perchloride of mercury before being handed to the surgeon 
for use. 

Marine sponges are used almost entirely for swabbing out the wound, and 
the duty of the sister is to keep wringing these out in 1-2000 perchloride 
lotion and to return them to the surgeon for use as required. The preparation 
of these sponges is of a most elaborate nature. From the time when they 
arrive at the hospital as new sponges tc their first appearance at an operation, 
nearly two months have been devoted to their sterilization. They are beaten 
daily for some weeks to free them from sand, and subsequently are passed 
through many antiseptic fluids, of which the terminal one is a solution of 
hydrochloric acid, before storage in 1-20 carbolic lotion. 

Masks for the nose and mouth are worn by all in the immediate vicinity of 
the operating-table ; but long before their introduction into surgery, Sir Watson 
had imposed an ‘ area of silence’ around the patient, and had established a 
code of ‘ grunts ° by which his needs were communicated to his assistants. 

The hemisection of the thyroid was performed through a low collar incision. 
The fascial sheath of the infrahyoid muscles was divided by a mid-line vertical 
incision. The muscles were then retracted outwards, and the gland dislocated 
in a mesial direction. Sir Watson stated that he hardly ever cut across the 
infrahyoid muscles even in very large goitres. There was no doubt of the 
excellent access that he achieved in this case, in which the mass was of con- 
. siderable size. The blood-vessels were picked up and tied in order of their 
appearance, no special effort being made to isolate the main groups as a 
preliminary. The hemorrhage was trivial, in spite of venous congestion 
due to temporary embarrassment with the anesthetic, and no drainage tube 
was inserted. The patient left the hospital ten days later, well. 

The chief interest in his performance of radical cure for inguinal hernia 
is his method of treating the sac. After isolation in the ordinary way, the sac 
is cut across and the stump is then twisted upon its own axis into a solid 
mass, with sufficient torsion to draw down the peritoneum to a slight extent 
through the internal ring. When this has been accomplished, the whole mass 
without any ligation or stitching, is thrust well up into the internal ring, 
where it remains without any artificial attachment. The pillars of the 
external ring are then approximated by a few catgut sutures. This completes 
the operation, and Sir Watson agrees that any reconstruction of the inguinal 
canal in the performance of a radical cure for hernia-is seldom necessary and 
is of little value. The key to success lies in the proper treatment of the 
sac, so that it is occluded flush with the internal ring. 

For the removal of the appendix, a muscle-splitting incision of the grid- 
iron type was used. The stump of the appendix is treated with extreme care. 
A cuff of peritoneum is peeled off its base, and after ligation and section 
of the appendix without preliminary crushing, the exposed portion of the 
mucous membrane is touched by pure carbolic acid. All swabbing to 
this stage had been done by marine sponges, but during the treatment of 
the appendix stump the surface of the cacum was protected by plain 
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sterilized gauze. In all operations sulpho-chromic catgut is used for ligation 
and deep stitching. 

A subsequent visit to the wards, where Sir Watson has thirty beds under 
his care, enabled the writer to study the reaction of wounds and the end-results 
of cases. That supreme test of surgical cleanliness—the treatment of fractures 
of bones by open operation—may justly be taken as the standard of success. 
Nothing better could be desired in the condition of the wounds and the after- 
course of the patients. One case—a comminuted fracture of the femur and of 
the elbow-joint in the same patient, both of them having been subjected to 
operation—was particularly impressive. His method of fixation is by means 
of Lane plates, but instead of screws, the bones are transfixed by silver wire 
which passes through the holes in the plates and is then tightened so as to 
secure firm approximation. 

Other cases of laparotomy for various conditions, amputation of breast, 
removal of tongue, and diseases of bone bore evidence to the value of the treat- 
ment accorded to them. 

A case of inoperable carcinoma of the rectum with commencing obstruction 
had received such benefit from treatment by diathermy at the hands of Sir 
Watson that the patient was leaving the hospital within ten days with complete 
relief to his symptoms. 

All that is most modern in surgery is received, criticized, and adopted on its 
merits by one who was Lister’s co-worker, and a pioneer of his principles, nearly 
forty years ago. Such breadth of outlook, such wealth of knowledge, and so 
sure and tolerant an appreciation of all that is new in the surgery of forty 
years later, are impressions gathered by the visitor to Sir Watson Cheyne’s 
clinic, that are alike an inspiration and an education. 
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FREIHERR PROF. VON EISELSBERG’S CLINIC 
AT VIENNA. 


THE two principal surgical clinics at Vienna are those of Professors von 
Eiselsberg and Hochenegg; they are conducted upon the lines common to 
most German clinics. Both men are professors to the University and 
surgeons to the Allgemeine Krankenkaus (general hospital) of Vienna. 

Von Eiselsberg’s clinic embraces a service of about 130 beds, including those 
for accidents. The surgical staff consists of :— 

1. Professor v. Eiselsberg. 

2. Six assistants. All of these are highly qualified and experienced surgeons, 
and correspond approximately to the assistant surgeons of our British hospitals. 
They usually hold office for many years, and when leaving, often obtain posts 
as professors and surgeons at other universities and towns. Only the first 
four are paid, and the salaries are by no means large. Most of them have 
their residential quarters in the hospital. 

3. Eighteen ‘operateurs.’ These are younger men, and correspond approxi- 
mately to our house surgeons. All are qualified. They usually hold office 
for one or two years, occasionally even longer. 

Both the general hospital and the neighbouring university are situated 
in the midst of a densely populated district of Vienna, just outside the beautiful 
ring of boulevards that mark the site of the once famous fortifications of medi- 
zval Vienna—fortifications that have disappeared within the memory of many 
now living. 

The hospital buildings themselves, the scene of the labours of Billroth, 
Albert, Gussenbauer, and so many other worthy predecessors of von Eiselsberg, 
are somewhat ancient, dating from the eighteenth century. Externally they 
suggest a monastery or military barracks rather than a hospital. Arranged 
roughly in the form of a quadrangle, they enclcse a central square or garden, 
the quiet shady avenues of which present an agreeable contrast to the noisy, 
bustling streets immediately without. 

Von Eiselsberg’s operating theatre is on the first floor, and is approached 
by an iron newel staircase, at the top of which the visitor is arrayed in 
a linen gown before he enters the theatre itself. The latter is not entirely 
as von Eiselsberg would like it, but he has to be content with what he 
can get, and it serves its purpose well. Some nine years ago it was largely 
remodelled, and brought up to date as far as possible. The admirable work 
that is done within its walls affords yet another illustration of the fact 
that men and methods are far more important than the most perfect and 
up-to-date theatre. 

A large and well-lighted square room is divided into two unequal portions 


by an incomplete wall. The smaller portion is equipped with washing 
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airangements; here the surgeons and their assistants perform their final 
surgical toilet. Within the substance of the thick dividing wall are arranged 
various sterilizers, hot-air chambers, etc., thus accessible from both portions of 
the theatre; here is effected the sterilization of instruments, bowls, and other 
things required for operation. The larger portion forms the operating theatre 
proper. Running half-way round it is a low two-step iron gallery for visitors, 
who are thus able to obtain a good view of the operations from a distance of 
very few feet. It may here be noted that von Eiselsberg is particularly careful 
to see that his visitors obtain the best possible view of the operation. An 
assistant who gets between the spectator and the field of operation quickly 
receives a rebuke or a gentle push from the great man himself. There are 
theatres nearer home where similar attention on the part of operators would 
be welcomed. 

The walls of the theatre are plain, and covered with white enamel 
paint. A simple arrangement of mirrors enables the beams of a powerful 
electric light situated on the wall to be concentrated upon the operation area 
when necessary. The whole theatre is plain and simple, and is an admirable 
adaptation to the requirements of modern surgery of a building not con- 
structed expressly for that purpose. 

In this theatre two operations are carried on simultaneously, one by the 
professor, the other by one of the assistants or ‘ operateurs.’ The professor 
is helped in the actual performance of the operation by one assistant and one 
‘operateur.’ At the other table the principal performer is an assistant, helped 
by two of the ‘ operateurs’ ; or else an ‘ operateur’ plays the chief part, aided 
by an assistant and another ‘ operateur.’ 

It is one of von Eiselsberg’s rules, and evidently a very good one in the 
interest of the patient, that no ‘ operateur’ shall perform any really big 
operation without at least one of the assistants to help and, if necessary, 
guide and advise him. This system ensures that at least three skilled sur- 
geons shall take part in every large operation. They work together in its 
performance in a manner that conduces greatly to efficiency. 

A theatre sister or nurse hands instruments, ligatures, ete. It need 
searcely be said that all who take part in the operation wear sterilized gowns, 
and also some form of mask. Von Eiselsberg himself usually wears a linen cap, 
and a mask fitted on a wire frame something like a spectacle frame; it covers 
nose and mouth completely, and being moulded to the shape of the face, does 
not interfere with vision. Dry sterilized rubber gloves are, of course, worn by 
all who have to do with the actual operation, or the handling of anything that 
touches the wound. 

Between the two operating tables is a large table wholly covered with 
sterilized sheets, and on these lie the drums of sterilized gauze, mops, instru- 
ments, etc., required for both operations. Smaller tables close to each operat- 
ing table have ligatures and all the instruments which are in frequent use. The 
latter are sterilized by boiling, and laid out dry on the table; they are generally 
left in the tray in which they have been boiled. For most operations, especially 
if abdominal, a very large number of instruments is put upon the table, so as 
to include everything that can possibly be required. Swabs and pledgets of 
dry sterilized gauze are employed for all operations except those within the 
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abdominal cavity ; moist swabs and packs wrung out of hot salt solution are 
employed for these. 

For the preparation of the skin, benzine, iodine, or a mixture of these 
is most often employed. 

The operations performed by von Eiselsberg and his assistants are charac- 
terized by great care, thoroughness, and attention to detail, especially to 
hemostasis. The smallest bleeding points are taken up with forceps and tied. 
Superficial vessels are generally ligated with catgut, deeper ones with silk. 
Inside the abdomen nearly all vessels are divided only after double ligation with 
silk. Kocher’s director is used very freely for this purpose. 

For resection of the stomach numerous clamps of many sizes and shapes 
are employed. They are usually applied directly to the stomach, without the 
intervention of any rubber covering. 


The following cases illustrate a few typical operations. 


1. A man, age 45, had suffered for fifteen years with pain, vomiting, 
hematemesis, melzena, and other symptoms of gastric ulcer. Radiography 
had confirmed the diagnosis of a chronic ulcer in the neighbourhood of the 
pylorus, possibly carcinomatous Ether narcosis was induced. 

Through a median incision, and after ligation of all superficial vessels, the 
abdomen was opened. The existence of a large ulcer demanding excision of 
the pylorus having been ascertained, the abdominal wound was immediately 
enlarged by transverse division of the left rectus muscle, the large vessels 
within it being divided only after double ligation, as usual. An excellent 
exposure of the parts was thus obtained. The pylorus was then isolated in the 
usual manner, after double ligation and division of numerous vessels above 
and below. First the duodenum, then the stomach, were clamped and divided. 
The cut edges were immediately seared with a Pacquelin’s cautery. A con- 
tinuous in-and-out suture was passed beneath the clamp before this was 
removed. The cut and seared edges were inverted, and buried by means 
of continuous Lembert sutures. A posterior gastro-enterostomy was then 
performed through the transverse mesocolon. 

The operation up to this point had lasted a little over an hour and a half. 
The case was then handed over to an assistant for closure of the abdominal 
wound, and the professor went off to give his usual morning lecture, to be 
described later. 


2. A man, age 49, was operatcd on for a rather large goitre of many 
years’ duration, which was causing increasing dyspnoea. The method employed 
did not differ in any essential from that used nowadays by other surgeons who 
perform this operation at all frequently. It was at once evident that the 
operator was a master in this branch of surgery, as he may well be, seeing 
that he has performed the removal of goitre some 1500 times. As is the case 
at most Continental clinics, local analgesia was employed. Novocain solution 
(4 per cent) was injected at several points in the neck. After waiting ten 
minutes, the usual collar incision was made through skin and platysma. All 
‘superficial vessels were tied with medium-sized catgut, much use being again 
made of the fenestrated Kocher director. 
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The skin of the neck was now covered with a towel about a foot square, 
in the middle of which a large hole had been cut. The edges of the hole in the 
towel were clamped to the edges of the skin. More novocain solution was 
then injected into and under the infrahyoid muscles before these were divided, 
and also deeply into the regions of the upper and lower poles of the gland. 
The maximum quantity of novocain solution employed in this operation is 
200 grams, but as a rule 80 to 100 grams is sufficient. Adrenalin is not usually 
added to the solution. 

After division of the infrahyoid muscles, the lower pole was, in this case, 
first disengaged, although the operator’s usual practice is to attack the upper 
pole before the lower, as most of us do. 

The separate branches of the inferior thyroid artery in front of the 
recurrent nerve were now tied with fine silk. The superior thyroid vessels 
were then tied in a single ligature. As each ligature was applied in the 
neighbourhood of the recurrent nerve, care was taken to make the patient 
speak, to ensure that no damage be done to the nerve. The isthmus was 
transfixed and tied in several places. All bleeding having been absolutely- 
stopped, a glass drain was inserted at the lower angle of the wound, and the 
latter closed. At the conclusion of the operation the patient sat up on the 
table and expressed himself as being much relieved. 

At another operation of the same kind, the coolness and resourcefulness 
of von Eiselsberg were well displayed when a mishap occurred in the shape of 
smart hemorrhage from a deeply-seated superior thyroid branch. As the 
hemorrhage could not be immediately controlled, the table was at once 
turned round to obtain a better light, the head was lowered. and the edges 
of the wound widely retracted. The bleeding point was then found and 
securely ligated. 


The next two operations to be described were performed at private 
clinics. Both these institutions were large and well equipped. The opera- 
ting theatres were new and thoroughly up-to-date. Both were quite 
plain, well lighted, with enamelled painted walls and terrazzo floors. Wash- 
ing arrangements and preparations for operation were conducted in an 
adjoining room. . 

3. The patient was an elderly stout man, with a carcinoma of the 
anterior wall of the rectum, some three inches above the anus. 

Ether narcosis. Patient lying on his side. A vertical incision was made 
over the sacrum and coccyx, and the latter bone was removed together with 
the lower part of the sacrum, this bone being cut obliquely with a saw. The 
freeing of the rectum on either side presented some difficulty, on account of 
the stoutness of the patient. All vessels were secured as they were encountered, 
so that the dissection was almost bloodless. The still unopened rectum was 
now clamped at each attached end, and the intervening portion with the 
growth was completely removed. 

A circular end-to-end suture was then performed, silk being employed 
for the mucous membrane and catgut for the muscular layers. The external 
wound was left partly open, with some gauze packing between the rectum and 
the sacrum. The sphincter ani was thoroughly stretched. 
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4, A stout patient, age 67, underwent suprapubic prostatectomy for 
simple adenomatous enlargement. The operation was very difficult, on account 
of the large amount of fat and the depth at which the tumour lay. 

Large rectangular retractors were used to give a good view of the interior 
of the bladder. In the actual enucleation of the tumour, a gloved finger, 
scissors, and scoop were employed. The fingers of an assistant were in the 
rectum to push the prostate forward. A large rubber catheter was in the 
urethra throughout the operation. At its conclusion, a soft rubber self- 
retaining catheter was tied to the vesical end of the former, and thus drawn 
through the bladder wound into the urethra from within. A rubber drain as 
large as one’s little finger was placed in the bladder, and the rest of the bladder 
wound sewn up with catgut. A gauze drain was laid behind the pubes. It 
was stated that the suprapubic drain would be removed in three or four days, 
and the urethral catheter a little later.* 

Five times a week during the session the professor gives a lecture 
demonstration in the middle of the morning, after his work in the theatre is 
-over. This is attended by all the students belonging to his clinic, perhaps a 
hundred or a hundred and fifty in all. Most of the assistants and ‘ operateurs,’ 
unless elsewhere engaged, are also present and afford valuable assistance, 
bringing in the various patients, removing dressings if necessary, and secing 
that each one is ready for demonstration. 

Some eight or ten cases are shown, the professor explaining and com- 
menting upon each one, and illustrating his remarks freely by the exhibition 
of pathological specimens, by drawing upon a ground-glass screen (which 
takes the place of a blackboard), and by showing drawings and photographs. 
The lecture theatre, which is large and well appointed, is so arranged that it 
can be rapidly darkened whenever it is desired to employ the epidiascope, of 
which free use is made with excellent effect. Selected students are brought 
down into the area of the theatre and examined upon the cases. Finally, 
one or more small operations, such as the opening of abscesses, removal of 
necrosed bone, and so forth, are performed by the professor or one of his 
assistants, in the presence of the students. 

All details with regard to preparation of the patient’s skin, the dressing 
of the assistants in sterile gowns, masks, gloves, ete., are performed with 
scrupulous exactness. The whole demonstration is a very admirable per- 
formance. 

Before or after the lecture demonstration the professor pays a visit to 
the wards, accompanied by assistants and ‘operateurs,’ but not by a crowd 
of students as in London hospitals: for professorial clinical teaching the 
student has to depend mainly upon the lecture demonstration. 

When hospital work is over, the professor motors to some private clinic 
where one or more big private operations have to be performed. The afternoon 
is spent in seeing patients at his own house and in making professional visits 
elsewhere. 








* A week later the writer was informed that all these four patients were very well, 
and causing no anxiety. 











SURGICAL CLINICS 333 


Of von Eiselsberg’s contributions to surgical literature it is unnecessary to 
speak. They are well known to all of us. A hard worker he must always 
have been. An original thinker, a skilful and daring operator, possessed of 
sound judgment and regard for the welfare of his patients, kindly, 
considerate, and affable to all with whom he has to do, no one can deny that 
he has thoroughly deserved the great success he has attained. The German 
system of professorial promotion, which aims at eventually placing those 
of greatest merit in the highest places, led him, gathering fresh laurels as 
he went, in succession from Vienna to K@6nigsberg, from Kd6nigsberg to 
Utrecht, and finally back once more to Vienna. If rumour be correct, he 
might, had he so chosen, have made one step more to a position which some 
would think even higher than that which he now holds as the chief of 
Austria’s surgeons. 
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INSTRUCTIVE MISTAKES. 





CASE 3. 


FAILURE TO OCCLUDE THE DUODENUM IN AN OPERATION 
FOR A BLEEDING ULCER. 


Dorotuy W., age 18. Was sent to the hospital with a recent history of 
repeated hematemesis and melena. She had had no definite dyspepsia. She 
was well nourished but extremely anemic. Red corpuscles, 2,500,000. The 
abdomen presented no physical signs of disease. 

Operation, March 9, 1914.—The stomach was exposed through a median 
incision. The first part of the duodenum presented a thickened patch on its 
outer surface, which was taken to be the ulcer. An ordinary posterior gastro- 
jejunostomy was performed. In order to exclude the duodenum from the 
passage of gastric contents, two ligatures were passed round the pylorus. One 
was a sulphochromic catgut, and the other a stout linen thread. These were 
tightly tied about a quarter of an inch apart from one another, and the edge 
of peritoneum bounding the groove which these ligatures caused was sewn 
over them. The patient’s condition was somewhat grave, and therefore the 
abdomen was closed by a single layer of through-and-through silkworm-gut 
sutures. A few days later an immediate transfusion was done from a full- 
blooded girl who had to have an adenoma of the thyroid removed. Recovery 
was uneventful but slow. and she returned to her home in the country at the 
end of six weeks, and there made steady progress. 

September 18.—She had not been feeling well on this day, and noticed 
that she had several motions containing black blood. On Sept. 19 she had a 
large hematemesis, and this was repeated twice on Sept. 20. 

Second Operation, Sept. 20.—She was quite blanched, with a pulse of 160, 
of the jerky type characteristic of hemorrhage. First the cephalic vein was 
exposed and a saline and pituitary infusion commenced, and continued until 
she had had two pints of fluid with 2 ¢.c. of pituitary extract. The abdomen 
was opened through the old scar. This was a matter of the greatest difficulty, 
owing to the dense adhesion of the omentum to the parietes and to the under- 
lying viscera. A further difficulty was caused by the fact that the adherent 
omentum was very vascular, and every point cut bled profusely, and’ had to 
be tied. Thus it occupied nearly half an hour before the stomach and duo- 
denum could be exposed. The omentum was densely adherent to the actual 
line of the pylorus where the occluding ligatures had been tied. The duodenum 
was opened distal to this spot. The condition of the pyloric canal was remark- 
able. Not only was it not occluded in any way, but it seemed to be more 
patent and flaccid than normal, admitting two fingers quite easily. In fact, 
the ligatures seemed rather to have destroyed the pyloric sphincter than to 
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have caused any occlusion. Inside the pylorus was the thread circular ligature, 
embedded partly in its lower wall, but with the loop lying quite free in the 
canal. There was no obvious change in the pyloric mucous membrane, so 
that this must have rapidly and completely healed over after the thread had 
cut its way through. The bleeding ulcer was found on the anterior and outer 
wall of the duodenum, and was about as large as a sixpence. Its base was 
cut out, and the duodenum sewn together in two layers. The patient’s condi- 
tion was fairly well maintained, but would not permit of anything more radical 
being attempted. 

She rallied during the night, after continuous subcutaneous saline infusion, 
and for a few days there was good promise of recovery. But on Sept. 23rd 
there was a rise of temperature and a foul-smelling discharge from the 
wound. It became evident that the duodenal suture was leaking. She died 
on Sept. 28th. 

The autopsy showed that the gastro-enterostomy had remained fully 
patent, in spite of the re-opening of the pylorus, and that there was no other 
ulcer or hemorrhage in ecither stomach or intestine besides the small one 
excised at the operation. 

The interest of this case lies in the fact that the gastro-enterostomy only 
acted as a temporary alleviation of the condition, and was not enough to prevent 
recurrent ulceration with severe hemorrhage. It would have been better to 
have completely occluded the pylorus by opening it, removing a circular strip 
of mucous membrane by the cautery, and then placing the two occluding 
ligatures. This would have brought together raw connective-tissue surfaces, 
without the interposition of mucous membrane. 

It is interesting to speculate as to the course of events in this case. 
Presumably the pylorus remained occluded for some months, and then 
within six months it became abnormally patent, and the duodenal ulceration 
recurred. 

It has been demonstrated before that ligatures tied round the pylorus cut 
their way into the canal, but that they should actually weaken the natural 
sphincter in doing this is a new fact, and I think a very important one. 
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eerUnR? NOTES OF 
RARE OR OBSCURE CASES. 





HERNIA THROUGH THE SEMILUNAR LINE. 
By H. BETHAM ROBINSON, Lonpon. 


A HERNIA through the semilunar line, non-traumatic in origin, is a rare 
occurrence, but the condition has been recorded by several writers. 

In contrast to that form of hernia—the direct inguinal—which penctrates 
the abdominal wall outside the rectus muscle below the deep epigastric 
artery and through Hesselbach’s triangle, this variety is placed above the 
artery, and may be at any level from the costal margin downwards. It 
appears to be very rare above the level of the umbilicus, and most cases 
have been placed in the close 
neighbourhood of the semilunar 
fold of Douglas. 

Astley Cooper described this 
hernia, and stated that where the 
vessels pierce the transversalis 
at the margin of the rectus, 
weak spots are formed. French 
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~e<- Transversalis 
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Fic. 179.—DIAGRAM SHOWING PosITION OF HRNIA. 
The dotted line up to the fold of Douglas shows the 
course of the deep epigastric artery behind the trans- 
versalis fascia. The circular opening through the 
aponeurosis of the internal oblique and transversalis 
shows the position of the hernia. 


writers have termed them laparo- 
celes spontanées, and Ferrand! 
states that where the deep epi- 
gastric artery pierces the fascial 
structures at the semilunar fold 
of Douglas there is a particularly 
weak spot. 

An important clinical feature 
in this hernia is that the ab- 
dominal wall may be only parti- 
ally penetrated; it is a “ masked 
hernia.”” Macready? has drawn 


attention to this point, and also to the fact that there may be no very obvious 
swelling, and La Chausse also noted this, terming it “‘a rare and hidden species 
of hernia.”” This absence of any apparent hernial swelling was a feature in a 
previous case recorded by the writer,? where, in a woman, age 70, with four 
days’ history of obstruction, there was to be felt on the right side, above the 
level of the inguinal canal, a small lump deeply placed at the margin of the 
rectus, which proved to be a strangulated knuckle of intestine only partially 
penetrating the abdominal wall, and placed under the external oblique. 
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In the case I now record, there was a visible external projection, but of 
very limited size. 

A male, age 48, was admitted under me into St. Thomas’s Hospital on Dec. 17, 
1913. The swelling had made its appearance on many previous occasions during 
the last two years, but had reduced itself spontaneously. On several occasions it 
had been painful and tender for as long as twenty hours before disappearing again, 
and at these times he had vomited. The swelling used to appear particularly 
during the winter months, as the result of chronic bronchitis. On Dec. 15 (thirty 
hours before operation) the swelling appeared again, became painful, and caused 
vomiting. The bowels had not been opened for two days. 

On the left side was a small rounded swelling above the level of the inguinal 
canal at the outer margin of the rectus. Over it the skin was unaltered ; the swelling 
was elastic and tender, and fixed in the abdominal wall, and there was absence of 
impulse on coughing. An incision was made in the line of the fibres of the external 
oblique ; the muscle was pushed forwards but not stretched, and on splitting it, 
the rounded swelling was seen separating and stretching the fibres of the internal 
oblique. On dividing these a sac was exposed, which on being opened was found to 
contain a knuckle of small gut. This was of good colour and polish, and there was 
no fluid or lymph in the sac, nor was there any omentum. The opening into the 
belly was round, and only the size of the end of the little finger ; it was at the outer 
margin of the rectus just above the spot where the deep epigastric artery was entering 
the sheath. After the hole had been slightly enlarged outwards, the gut was easily 
reduced. The sac was separated and removed, and the hole through the internal 
oblique and transversalis muscles was stitched up. Uninterrupted recovery. 


My former experience enabled me to make a correct diagnosis. In the 
first case the lump on the right side at the margin of the rectus, deeply placed 
and tender, with obstructive symptoms, had suggested appendicitis without 
any rise of temperature. In the cases without external projection, should 
the deeply-placed lump not be recognized, and the possibility of this particular 
form of hernia not be remembered, an error will probably be made by attempt- 
ing the relief of the obstruction by a mid-line incision. 


REFERENCES. 
1 FERRAND, Thése de Paris, 1881. 


2 MacreEApDy, Treatise on Ruptures, p. 265. 
3 BeTHAM Rosinson, Bril. Med. Jour., 1908, Sept. 19. 





AN UNUSUAL FORM OF INDUSTRIAL ACCIDENT. 
By G. GREY TURNER, NEWCASTLE-UPON-TYNE. 


TuE first photograph (Fig. 180) is that of a lad showing a lathe chuck 
screwed on his finger. This patient recently presented himself at the Royal 
Victoria Infirmary in this city, where my attention was drawn to the case 
by the Resident Medical Officer. 

While working at a lathe the patient put his finger inside the chuck, and 
before he realized what he was doing it became engaged and ran up the thread, 
- becoming fixed in the position shown. When seen a few hours afterwards, the 
chuck was tightly screwed on the middle finger of the right hand, the tip 
of the finger projecting into the cup-shaped portion of the apparatus on 
the other side. The end of the finger was deeply cyanosed, but retained its 
sensation, and there was very little pain. Under general anesthesia the 
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chuck was unscrewed without much difficulty. The skin was a little 
lacerated, but there was no damage to the deeper parts, and the patient 
recovered with a useful finger. In Fig. 181 the coarse threading is well 
seen. The chuck weighed 4? lb. 








Fic. 180. 


This is a form of accident which I believe to be rare. With our enormous 
industrial population very largely engaged in engineering, I have only seen 
three examples and heard of as many more during the last seventeen 
years. 

The first case came before my notice 
some fourteen years ago. It was that 
of an engineer’s apprentice, age 17, who 
was polishing a coupling (see Fig. 182) 
on a lathe running at the rate of two 
hundred revolutions per minute. He 
was holding a piece of emery paper 
against the end of the coupling and, 
while looking round for a moment at 
the clock, the tip of the forefinger 
became engaged in the thread and 
quickly ran up until the whole finger 
had disappeared. He was not conscious 
of any pain, but fortunately his mate 
saw what had happened and stopped the 
lathe at once. The lad could not get 
his finger out, nor could the ambulance 

Fic. 181. men who tried. He was brought to the 

hospital within twenty minutes, where 

the coupling was found to be tightly screwed on the index finger of his right 
hand as far as the base of the first phalanx. It was necessary to give an 
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anesthetic before it could be unscrewed. The finger was lacerated on the 
palmar surface of the first phalanx, the flexor tendon being exposed, but not 
torn. The wound healed very well, but some little flexion resulted. In this 
case the apparatus was a brass coupling, 
34 inches long, 13 inches in external 
diameter, and weighing exactly 2 lb. 
The internal diameter was % inch, and 
the thread was coarsely cut, there being 
nine threads to every inch. 

In March, 1901, I saw a similar 
ease. In this instance the apparatus— 
a chuck—had only travelled as far as 
the first inter-phalangeal joint of the 
right forefinger. It, also, was easily un- 
screwed with the aid of a general anes- 
thetic, and beyond a little tearing of 
the skin the finger was not much the 
worse. The apparatus weighed 3 ib. 
13 02. 

In a fourth case which came to my 
knowledge, the coupling (Fig. 183) was 
removed by sawing out a portion. This 
laborious work was accomplished by 
Sister Matthewson in one hour with the 
aid of a Gigli saw. 

The accident may occur with any 
form of apparatus rotating in a lathe 
and with a threaded hole in the centre ; 
of sufficient size to allow the finger to Fic. 182. 
become engaged. Like so many other 
industrial accidents this is only likely to occur through carelessness or indiffer- 
ence. Though the consequences may be serious as far as the finger is con- 
cerned, they could scarcely result in anything worse than its avulsion, probably 

together with a long piece of the flexor tendon. 
This actually occurred, a lad coming to the 
hospital minus a finger, and one of his mates 
carrying the chuck with the avulsed and im- 
prisoned digit and a long piece of flexor tendon. 
Or, as in another case, the whole of the skin 
' may be completely torn off like the finger of 
a glove, leaving the bone with its tendons 
absolutely bare. 
Fic. 18%. Anyone called upon to treat this accident 
may remember that the chuck or coupling can 
nearly always be unscrewed under anesthesia, though it may require a good 
deal of force to start the process. It should also be borne in mind that the 
apparatus is often very heavy, and great care must be taken to prevent the 
hand falling suddenly off the side of the table, and possibly tearing the soft 
parts away. 
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OPERATION ON A NONAGENARIAN UNDER SPINAL ANALGESIA. 
By ALBERT CARLESS, Lonpon. 


Tue infrequency with which people who have reached the mature age of 
ninety and upwards require operative treatment must be my excuse for for- 
warding this short notice of a successful operation on a patient of this type. 
The fact that it was necessary to undertake it without the use of a general 
anesthetic, and with the assistance of spinal analgesia, adds to the interest. 

The patient, Mrs. S., age 96, had suffered for many years from chronic 
bronchitis, and at the time of operation was experiencing a somewhat sharp 
exacerbation of her ordinary symptoms. She had also for years been the 
subject of a left-sided femoral hernia which, according to the statement of 
Dr. John Deane, of Ealing, her medical attendant, had not bothered her much. 
About eighteen hours before I saw her, the hernia had suddenly increased in 
size, as the result of a sharp fit of coughing, and this was followed by all the 
ordinary phenomena of strangulation, viz., local tension and _ tenderness, 
abdominal pain which was more or less intermittent, vomiting which was 
becoming stercoraceous, and absolute obstruction. 

The hernia was a large one, extending right across Poupart’s ligament, as 
far as the anterior superior spine. It was obviously very painful, and the poor 
old lady lay curled up in bed on her left side with her left leg flexed, constantly 
vomiting, and in a pitiable condition. Her pulse was good and not unduly 
rapid ; her temperature was a little below normal, and her mental condition 
was quite good. She was able to take an intelligent interest in all that was. 
happening, and to appreciate the efforts that were being made to help her. 
Taxis had already been tried to a sufficient extent by Dr. Deane and Dr. G. N. 
Caley, who had seen her in consultation, and with the assistance of the latter 
I at once proceeded to operate. The condition of the lungs obviously forbade 
a general anesthetic, and an intrathecal injection of stovaine was therefore 
administered. The patient was fortunately able to sit up on the table, and 
there was no difficulty in introducing the needle through the dura mater. The 
cerebrospinal fluid flowed quite naturally, and the greater part of an ampoule 
of stovaine (Billon) was injected. Within five minutes the patient was 
sufficiently analgesic to commence the operation. A vertical incision was 
employed, and the sac defined and opened; it was occupied by a certain 
amount of blood-stained fluid, and by a large mass of omentum, which was 
adherent in part to the sac, and by a coil of small intestine six inches in 
length and in a condition of severe strangulation, as evidenced by its black 
colour. With some difficulty the crural ring was enlarged by dividing 
Gimbernat’s ligament, and it was then possible to draw down the omentum 
sufficiently to enable the whole of the strangled portion, amounting from a 
quarter to half a pound in weight, to be removed. The divided piece was 
secured by silk ligatures and then slipped back into the abdomen, thereby 
relieving still further the strangulation of the bowel. By this time it was 
evident that there was a very definite change in the colour of the intestine ; 
instead of being black the greater part of it had become deep crimson, but there 
were linear patches which still looked suspiciously dark; the peritoneum over 
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the coil was smooth, and the fluid in the sac was quite inoffensive. It was 
decided to run the risk of putting back the intestine and closing the wound 
completely : the sac was ligatured in the usual way ; deep sutures were passed 
through the inner end of Poupart’s ligament to the periosteum and fibrous 
tissue lying over the horizontal ramus of the pubes ; one or two deep stitches 
were passed through the fatty and fascial tissues of the wound so as to diminish 
its size, and the skin incision was closed without drainage. 

It is satisfactory to be able to say that the patient did quite well, although 
there was a discharge of pus from the wound on the fifth or sixth day. The pus 
was offensive and evidently due to the B. coli, but there was no further trouble 
in connection with the case. This was most satisfactory when it is added 
that the patient’s dressings were always in a wet condition due to the fact 
that she had persistent incontinence of urine. The bowels were opened 
naturally within a day or two, and the bronchial trouble passed into its normal 
chronic condition in a short time. 


The difficulties in connection with this case were the patient’s great age, 
her pulmonary trouble, and the fact of her urinary incontinence. It is satis- 
factory to realize that a patient can stand operation under the influence of 
spinal analgesia even at the ripe age of 96. The administration was simple, 
and there were no unpleasant after-results of any sort or kind. I was decidedly 
doubtful as to whether it would be safe to put back the coil of intestine, and with 
a younger patient under more favourable conditions I should certainly have 
inserted a large drainage tube through the crural canal for fear of localized 
. suppuration or leakage. Probably the suppuration that did occur was due 
to some minute escape of organisms through the intestinal wall; but the 
knowledge that she was suffering from incontinence necessitated the closure 
of the external wound at all hazards. One was therefore driven either to 
excise the coil of bowel, which would almost certainly have been fatal, or to 
put it back and trust to its spontaneous recovery; fortunately the latter 
event occurred, and the old lady’s life was thus saved. 





A CASE OF HYDATID CYST OF THE SPLEEN. 
By JAMES SHERREN, Lonpon. 


NOTWITHSTANDING the increased activity of surgical interference in 
splenic disease, cysts of this organ are among the rarities of surgical practice. 
Thomas,! in studying the records of 1897 collected cases, found the spleen 
affected in 2 per cent only. 

Finkelstein,2, whose personal experience of splenectomy for diseases other 
than hemolytic appears to be unrivalled, treated three cases of this nature, 
all in women, two by splenectomy. 

The following case has been recently under my care. 

In November, 1909, I saw Mrs. C., age 25, in consultation. For ten weeks 
she had been suffering from ill-defined abdominal pain. For three weeks her 
symptoms were more acute, and diarrhoea and vomiting had set in. During 
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the last week her temperature had been 102°, and a general urticarial rash 
had appeared. 

When I saw her the temperature was 100°; the abdomen a little swollen, 
and containing fluid. No tumour to be felt anywhere. Pelvic examination 
normal. I suggested the possibility of tuberculous peritonitis, and advised 
admission to a nursing home if no better in a fortnight. At the expiration of 
this period she was quite well. 

I heard no more of her until June of this year, when she was sent to see 
me with a tumour in the region of the spleen. 

I found a thin, pale woman complaining of flatulence, occasional ‘ stitch ’ 
in the left side, and pain over the upper surface of the left acromion process. 
There had been no further diarrhoea. 


On Examination.—The left lower ribs were pushed forward in a way 
seldom seen except in pancreatic cyst. A tumour extended down from beneath 
the ribs, and was continuous with the splenic dullness. Although I could feel 
no notch, I was convinced the tumour was splenic. 


Blood examination was as follows :— 


Red cells "i = ‘a 5,200,000 
Hemoglobin ae we .. 85 per cen 

Colour index ate se bas ‘8 
Leucocytes sha ae ~ 6,920 


Differential Count :— 


Polynuclear neutrophiles .. 82°5 
Eosinophiles 15 
Small lymphocytes 8-0 
Large lymphocytes 4°5 
Large hyalines 3°5 


Wassermann reaction negative. 


Operation.—I operated on June 26. Incision made through the left 
rectus muscle. On opening the abdomen a large amount of clear fluid 
escaped. The stomach was pushed over to the right by a huge cystic mass 
adherent to the liver and to the anterior abdominal wall. I first tied off 
many adhesions uniting the thinned-out left lobe of the liver to the tumour. 
I next tied off the gastrosplenic omentum, then passed my hand over the 
diaphragmatic surface of the swelling, and found it was closely adherent to 
the diaphragm and abdominal wall by adhesions which I managed to separate. 
I tied the splenic artery and vein at the upper border of the pancreas and 
removed the tumour. I found that in lifting up the tumour the tail of the 
pancreas was lifted up as well, and had evidently been loosened from its 
attachments by the enlargement of the spleen. All other abdominal organs 
were normal. 

The tumour occupied the lower pole and gastric surface of the spleen, and 
was a large unilocular cyst, whitish in colour. It blended insensibly into the 
substance of the spleen, which seemed to be preserved normal in consistency 
at the upper pole (Fig. 184). 


The patient made an uneventful recovery, with the exception of 
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pyrexia, which lasted for a fortnight and was unaccompanied by any 
physical signs. 

The specimen (Fig. 184) is now in the museum of the Royal College 
of Surgeons. 

The figure shows well the large thin-walled veins. The tumour weighed. 
3 lb. 4 0z., contained 100 e.c. of clear fluid, and was 7 inches in length. Dr. 
P. N. Panton reported the fluid to contain scolices and hooklets. Dr. G. B. 
Bartlett examined sections of the cyst wall, which showed that a thinned-out 
portion, of the tail of the pancreas was adherent to it. 

It is interesting to speculate on the relationship of the previous illness 
to the condition found. The onset of urticaria is well known in cases of 
ruptured hydatid cysts; but 
is unusual in other eases, 
although such has been re- 
corded by McMurray.? 

The early symptoms 
resembled those of a female 
patient under my care in 
the London Hospital some 
years ago. She was 20 years 
of age, and was admitted to 
the medical Hebrew ward on 
March 29, 1905. She had 
been ill for a fortnight with 
vague abdominal pain, diar- 
rhoea, and vomiting. A week 
before admission she was 
taken suddenly worse, and 
her abdomen began to swell. 
I saw her three days later. 
Her temperature was 101°, 
and had been high since ad- 
mission. The abdomen was 
swollen, contained free fluid, 
and there was general urti- 
caria, most marked over the Fic. ihe. 
abdomen. At operation there 
was found a ruptured hydatid cyst of the right lobe of the liver. 

The ascites, diarrhoea, and urticaria are very suggestive that the early 
symptoms in the present case were due to invasion of the peritoneal cavity 
or rupture. 
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TWO ACUTE ABDOMINAL CASES WHICH NECESSITATED 
EXTENSIVE REMOVAL OF BOWEL. 


By H. J. GODWIN, WINCHESTER. 
1.—ACUTE OBSTRUCTION OF THE BOWELS. 


A. W., female, age 8. Admitted into Royal Hampshire County Hos- 
pital, Winchester, April 4, 1914. 


Past History.—Has had attacks of abdominal pain and vomiting since 
the age of two years. The attacks have gradually been getting worse. The 
present attack is the worst that the patient has ever had. She was taken 
ill three days ago with abdominal pain and vomiting, and has had no 

action of the bowels since the attack com- 
menced. 


On Admission.—The patient looked 
very ill. The temperature was 99°, pulse 
116, respiration 24. Abdomen slightly 
distended, free fluid detected; pain on 
pressure in right iliac region. Per rectum 
a mass felt in pelvis, and enema was given, 
but nothing but blood and mucus came 
away. 


Operation.— Abdomen opened a few 
hours after admission ; a quantity of clear 
fluid escaped; a mass of small intestine, 
matted together and twisted on its mesen- 
tery, was found in the pelvis; it was 
nearly gangrenous, and attached to this 
mass of intestine was a mesenteric cyst, 
which had a single cord of blood-vessels 
attached to it. This had its origin just 
below the lower border of the stomach in 

Fic. 185.—The removed mass of _ the great omentum. The whole mass, con- 

seqght~ yr yoann a gle taining about four feet of small intestine, 
omentum. was removed, and an anastomosis made 
with sutures between the small intestine 

and cecum. (Fig. 185.) The wound was closed without drainage. 

The patient made an uninterrupted recovery and left the hospital quite 
well one month after the operation. Seen a few days ago, the mother states 
the child has never been so well; is rapidly putting on flesh ; and bowels act 
normally every day. 





2.—ACUTE * APPENDICITIS. 


W. J. B., male, age 27. Admitted to the Royal Hampshire County 
Hospital, Winchester, April 22, 1914. 
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Past History.—Patient stated he had always had good health, and was 
taken ill four days ago with abdominal pain and vomiting. He had not 
taken to his bed, and the day before admission had walked six miles to see 


his doctor, who ordered him to hospital. 


He went to hospital the next day. 


On Admission.—Temperature 99°2°, pulse 96, respiration 24. Tongue 


dirty. On examination, a large ten- 
der mass was felt in the right iliac 
region, thought to be an appendix 
abscess. Rectal examination, very 
tender on right side. As his bowels 
had not acted for three days, an 
enema was given, with a negative 
result. 


Operation.— Abdomen opened 
same day as admission. Free serous 
fluid escaped; no pus. The appendix 
was seen sticking up straight between 
the cecum and ileum; gangrenous. 
The cecum and ileocecal junction 
and part of the ileum were firmly 
adherent and in an almost gangrenous 
condition, the appendix being tightly 
wedged between the lower part of the 
ileum and cecum (Fig. 186). The 





Fic. 186.—The removed mass, showing 
gangrenous appendix wedged tightly between 
the ileum and cecum. 


cecum, appendix, and lower six inches of the ileum were removed en masse, 
and the ileum united to the transverse colon with sutures, a small drain 


being left in for forty-eight hours. 


The patient made an uninterrupted 


recovery, and left the hospital quite well twenty-seven days after the 


operation. 
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REVIEWS AND NOTICES OF -BOOKS. 





Modern Surgery. General and Operative. By JoHN CHALMERS DacostTA, M.D., Professor 
of Surgery, Jefferson Medical College. Seventh edition. Pp. 1515, with 1085 figures, a 
few in colours. Philadelphia and London: W. B. Saunders Co. 1914. 25s. net. 


Tus text-book, which appeared first in 1894, is now presented in a revised and enlarged 
form, and contains in its closely-printed pages a veritable mine of surgical information. 
In the quaintly-worded preface, the author modestly declares the impossibility of 
fulfilling his ideals in the execution of his task. He says: “ In the making of this, 
as of previous editions, I have again and again been in profound perplexity as to 
whether an alleged discovery is a fragment of eternal truth or a nebulous emanation 
of chaos. To make many mistakes of judgment in regard to such matters would 
mean a book rich in misinformation. If all of the alleged improvements of recent 
years were gathered together, the company would be decidedly mixed, and one would 
have to be cautious in receiving and making introductions.” 

The whole range of modern surgery is covered with wonderful completeness, 
and it is difficult to find any subject of importance which is not included. There are 
numerous references to current surgical literature in the text, which enable the reader 
to get fuller information on any modern subject. The selection of the most important 
points in both theory and practice has, we think, been very well done, and such 
subjects as those of immunity, the use of tuberculin for diagnosis and treatment, the 
nature of tumours, and the réle of x rays and radium in surgery, are good examples 
of the judicious handling of debatable subjects. 

The book bears clear evidence of its origin twenty years ago, in the dispropor- 
tionate space devoted to obsolete methods and to such subjects as the ligature of 
blood-vessels, and amputations. In the chapters on fractures, for example, though 
the modern methods are mentioned and even recommended, yet the great bulk of 
the article deals with splints. 

The illustrations, though very numerous, are old-fashioned both in the drawing 
and printing. 


The Ileo-Czcal Valve. By A. H. RUTHERFORD, M.D. (Edin). Pp. 70, with 2 coloured 
and 20 black-and-white plates. London: H. K. Lewis. 6/- net. 


Tuis small monograph is a thesis presented for the M.D. degree at Edinburgh. The 
author begins by referring to the great discrepancy in the descriptions given by leading 
authorities, both as regards the structure and the function of the valve. The majority 
describe it as a slit-like structure whose ends are prolonged into franula, and they hold 
that this formation enables it to function passively as a barrier against regurgitation. 
The special points to be elucidated, and the author’s conclusions, are as follows : 
(1) What is the normal appearance of the valve? It is a hemispherical mammillary 
eminence about 1°8 em. in diameter and 0°5 to 1 cm. high, pierced by a stellate 
opening. No frznula are seen during life. (2) Is the valve competent during life ? 
Yes. (3) What is the function of the valve? It is that of a sphincter similar to that 
of the pylorus, and is twofold in nature : (a) to regulate the flow of feces from the ileum, 
(b) to prevent regurgitation from the colon. (4) What is the value of the muscular 
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fibres in the valve ? The muscle is of great importance. It is chiefly arranged in 
two circular layers, and often there is a third circular coat formed by a reduplication 
of the outermost of the former. All these fuse at the apex of the valve. They act as 
the all-important sphincter. The longitudinal muscle lies between the chief circular 
muscle layers, and by its contraction it may serve to open the valve. 

These deductions are made from observations of (a) The valve in the human 
subject during life, through a cecal fistula and by palpation through the cecal 
wall during operations; (b) The valve in dogs; and (c) The post-mortem and 
microscopical appearances in a series of thirty-two autopsies. In the latter it 
was observed that in cases examined soon after death and in cold weather 
the valve was circular and contracted, whilst in those examined at longer 
intervals or in hot weather it assumed the oval type figured in most anatomical 
text-books. 

The thesis is well worked out, and the illustrations and diagrams are clear 
and good. 





The Clinics of John B. Murphy, M.D., Chicago. Vol. III. April, 1914. Pp. 210, with 
55 illustrations. Philadelphia: W. B. Saunders Co. 35/- a year. 


THE number is full of interesting matter, and we envy the students who listen to 
regular instruction upon these lines. 

In an opening article, Dr. Murphy deplores first the carelessness with which 
clinical examination is made in private or dispensary practice, and second the growing 
tendency to provide such dispensary institutions with paid medical officers. A very 
interesting case is narrated of a tubal pregnancy in which the gravid condition was 
diagnosed at the ninth week of gestation by Abderhalden’s serum test. The 
distinguished inventor of the anastomosis button, after abandoning it for the suture 
in gastro-enterostomy, has now gone back to its use, on account of its value in 
preventing hemorrhage. 

An important case of posterior-root resection for pain is described, and the 
cauda equina given in coloured illustration. The pain had followed an ampu- 
tation or ‘ traumatic neuroma.” The unique feature of this case was the fact 
that on the affected side the posterior roots were a bright pink, which was 
held to prove an active neuritis; but their section only gave partial relief to 
the pain. 

Other clinical lectures and demonstrations are upon empyema, ectopia testis, 
cholelithiasis (and the author states that he considers his method of eliciting per- 
cussion tenderness over the gall-bladder, kidney, and appendix is the most valuable 
contribution he has made to the subject of diagnosis), pancreatic cyst, duodenal 
ulcer, goitre, tuberculous kidney, papilloma of the bladder, severe hemorrhage from 
piles, and two cases of traumatic ulnar neuroma resulting from fractures. 





A Manual of Surgical Anatomy. By CHARLES R. WHITTAKER, F.R.C.S. Pp. 351, with 
62 figures and diagrams, some in colours. Second Edition, 1914. Edinburgh: E. &. S. 
Livingstone. 6/- net. 


Tus is an excellent though brief account of the chief facts of anatomy which are of 
surgical importance. It is written for students by a practical teacher, and the author 
has been happy in his selection of those anatomical subjects which most require 
attention. 

We doubt, however, the wisdom of inserting short dogmatic statements about 
surgical treatment in a book of this description. For example, ** For spastic para- 
plegia all the lumbar and sacral posterior roots should be divided” (p. 219) is an 
opinion which requires discussion or qualification. The surgical anatomy is clear, 
concise, and accurate, and the illustrations are simple and helpful. 
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Anoci-Association. By GEorGE W. CRILE, m.pD., Cleveland, and Wiii1AM E. Lower, M.D. 
Cleveland. Large 8vo. Pp. 259, with 60 figures. London and Philadelphia: W. B. 
Saunders Co. 1914. 13/- net. 


Ir is difficult to write temperately about this book. Were it not that all English 
readers have read Professor Crile’s writings, and many of them have heard him in 
exposition of his theses, the present volume would certainly cause a sensation. As 
it is, in spite of his general teaching being well known, the whole subject being brought 
together, beginning with the experimental foundation and going on to the clinical 
superstructure, must leave the reader in a state of emotion ; either he is honestly 
enthusiastic about an epoch-making discovery, or he is angry that he cannot at once 
formulate a satisfactory reason for treating the whole matter with scepticism. 

His theory of shock is broadly stated thus : ‘‘ Shock is the result of the excessive 
conversion of potential into kinetic energy in response to adequate stimuli.” Physical 
evidence of this process is afforded by microscopical examination of the cells of the 
brain, suprarenal glands, and liver. The stimuli adequate to produce this change 
are physical injury, insomnia, hemorrhage, starvation, and emotion. Physical 
injury in operative work may be reduced to a minimum by care and dexterity : “‘ gentle 
accuracy instead of needless force.” And the effect of such injury is to be shut off 
from the nervous system by nerve-blocking. One of the cardinal principles estab- 
lished by Crile’s work is the fact that peripheral stimuli can and do profoundly affect 
the nerve centres during surgical anesthesia, and it follows from this that anesthesia 
does not in any way obviate the necessity for avoiding all kinds of rough manipula- 
tions, tearing, pulling, and rough gauze-mopping. Another point of great importance 
is the evidence that psychical stimuli are by themselves shock-producing, and that, 
therefore, mere local anesthesia is not enough ; but that mental unconsciousness by 
anesthesia is necessary. Both on theoretical and practical grounds there are two 
points in Crile’s technique which we do not think he has established beyond all doubt. 
These are the use of nitrous oxide as the routine anesthetic, and the employment of 
quinine and urea solutions for post-operative nerve-blocking. Theoretically we are 

_ told that nitrous oxide acts by shielding the nerve cells from oxidation. But does 
not this argument fail when it is remembered that the nitrous oxide is given mixed 
with oxygen? Ether is stated to paralyze phagocytosis for twenty-four hours, and 
it is spoken of as a lipoid solvent which always produces great tissue destruction. Do 
not both these statements go further than the facts? If nitrous oxide anzsthesia is 
an essential of the new system, then this at once makes it practically impossible of 
adoption except at certain favourably placed hospitals. Again, the evidence is not 
given on which the claim that urea and quinine block the nerves for several days is 
based, and it is admitted that these drugs may act as powerful irritants, delaying 
healing processes. 

We confidently look for the time when the great principles of anoci-association 
(we gather that we may now call these anociation) can be so far simplified that 
they can be carried out by any intelligent surgeon without the use of expensive 
and elaborate apparatus or the co-operation of a large staff of specially trained 
assistants. In conclusion we most heartily welcome this compact summary of 
Professor Crile’s epoch-making work. 








Operative Surgery. By Epwarp H. Taytor, Professor of Surgery in the University of 
Dublin Imp. 8vo. Pp. 536, with 300 figures, many in colours. London: J. & A. 
Churchill. 1914. 30/- net. 


Tuts large and handsome volume is of a special and practical character. It has been 
the outcome of the teaching of operative surgery to post-graduate classes. The 
main object of the book is to present the common operations of major surgery fully 
and clearly. It treats only of the head, neck, thorax, and abdomen, and in these 
regions deals merely with those operations of frequent performance. 

The work opens with a concise summary of the principles of surgical technique, 
including a short account of anesthesia. Then follows a description of the operations 
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in various regions of the head, neck, and trunk. In each procedure, the indications 
and contra-indications are first summarized. Next the various steps of the operation 
are described, and then certain comments are made in which special points of diffi- 
culty are dealt with, including various complications and sequele which may arise 
during or after the operation. This systematic arrangement of the text makes it an 
exceedingly clear guide to surgical practice. 

The most noteworthy feature of the work is the excellence of the illustrations, 
which, with few exceptions, are original, and drawn with a rare combination of artistic 
beauty and anatomical fidelity by Mr. James T. Murray and others. 

It would serve no useful purpose to criticize the author’s choice of this or that 
procedure for various operations ; but it may be said that a wise choice has been 
made of the really important operations, and that the views laid down represent fairly 
the modern teaching of British surgery. 

The omission of such subjects as trigeminal neuralgia, injuries of the heart and 
lungs, splenectomy, and operations upon the urethra, is a notable defect from the 
student’s point of view. 

The large size of the page, the excellence of the paper and printing, the clearness 
of the descriptive matter, and above ail, the beauty of the figures, combine to make 
this a really monumental work, and we heartily congratulate the author, artists, and 
publishers on the unique success of their enterprise. 








“THE OPERATIVE TREATMENT OF OUTWARD DISLOCATION OF 
THE PATELLA.” 


Dr. ALEXANDER MACLENNAN, Glasgow, writes as follows :— 


The paper on the above subject in the July number of the JourNAL, by Mr. 
Whitelocke, states that ‘‘ In August, 1909, the present writer”? (Mr. Whitelocke) 
‘*‘performed the operation about to be described, and of which up to the present 
time no publication has been made, on the left knee of a girl of seventeen and a 
half.’ This operation—transplantation of the gracilis tendon—was first published 
by Wullstein in 1906, at the Kongress der Deutschen Gesellschaft fiir Chirurgie. 

In a paper published by me in the Glasgow Medical Journal, January, 1907, 
reporting an operation on a case of congenital dislocation of the patella, done in 
January, 1906, Wullstein’s operation was referred to. The operation I had instituted 
was transplantation of the semitendinosus tendon, and while no previous case had 
been reported, that I was aware of at that time, I found that in the discussion of a 
paper by Schanz at the Gesellschaft fiir Natur- und Heilkunde, Dresden, Feb., 1906, 
Haenel referred to two transplantations he has already performed. 

With regard to the merits of the operations, I may say that since this paper 
was published, I have done transplantation of the semitendinosus frequently, and 
have had a number of failures, the correction of which has necessitated osteotomy. 
I mention this in case it should be accepted that congenital dislocation of the patella 
is a readily corrected deformity. 


Mr. ANGLIN WHITELOCKE replies :— 


Until seeing Dr. MacLennan’s note I had no knowledge either of his paper or of 
Wullstein’s publication. If the latter published his case or cases of a similar operation 
in 1906, he certainly operated before I did, for my first operation was not until August, 
1909. I have no desire either to claim precedence for the transplantation of the 
gracilis in cases of outward dislocation of the patella if, as Dr. MacLennan states, it 
had been previously performed, unknown to me, by Wullstein, or to dispute in any 
way his claims to priority. I published reports of my cases as soon as I considered 
my experience of them was sufficient to be of service to those working in the same 
field, and I am pleased to write that so far as this experience goes I have every reason 
to believe that the procedure as practised by me is in every way satisfactory. 
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NEW INSTRUMENTS AND APPLIANCES. 








New Mouth Gag. By FREDERICK W. SyDENHAM, Walsall. 





The illustration shows a mouth gag which has been made for me by Messrs. 
Allen & Hanburys Ltd. It is specially adapted for ear and throat surgeons and for 
the dental profession, but can be used in all cases where a gag is required. The 
improvements over existing ones are: The limbs of the cheek portion are long, 
the joint being set well back—an essential in easy enucleation of the tonsils by Sluder’s 
method. The ratchet method of opening gives great force, with a gradual yet rapid 
opening of the mouth, a desideratum when operating without an anesthetic. There 
















Fic. 187. 


is also less danger of breaking or extracting the teeth. There are no projections, as 
the thumb-piece which operates the ratchet is provided with a tumble joint permitting 
it to lie flat against the cheek. The alveolar projection is at an acute angle, and 
enters the mouth between the incisor teeth at right angles to them, giving the gag a 
firm hold with less tendency to slip than is commonly the case. My best thanks are 
due to the makers for the great pains taken in its construction, and for the manner 
in which they have carried out my suggestions. 
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ABRAHAM COLLES. 
1773-1843. 


Tue history of Irish medicine is long and interesting. Dating from the earliest 
dawn of civilization in Western Europe, it is partly mythical, partly real. There 
is little doubt, however, that the Irish traits of sympathy, tact, and generosity, 
coupled with readiness of observation in detail and quick apprehension of fact, 
must at all times have made the Irish Celts excellent practitioners of medicine. 
But it was not until the nineteenth century that the medical profession in 
Dublin took its proper place in modern times in the world’s estimation, for 
it was not until then that the clinical teaching of Graves, of Stokes, of 
Macartney, and of Colles raised it to an unrivalled position. 

Abraham Colles, the second son of William Colles, was born at Kilkenny 
in July, 1773. His father, the owner of extensive marble quarries, had a 
prosperous medical ancestor; his mother was a woman of good intellect and 
strong religious principles. Educated at Trinity College, Dublin, Abraham 
Colles graduated in arts in 1795, and after obtaining the licence to practice 
of the College of Surgeons of Ireland, went to Edinburgh to study medicine 
in the Scotch schools. Here he remained for two sessions, working with such 
assiduity that his landlady often purposely wasted his time talking, “‘ lest he 
should read himself into a coffin.” In 1797 he obtained the M.D. degree of 
the University of Edinburgh with the thesis Diss. Quedam de Vene Sectione 
Complectens. He afterwards walked to London—a distance of 400 miles— 
at the rate of fifty miles a day. Here he gained the friendship of Astley 
Cooper, and assisted in making dissections to illustrate the latter’s great 
work on Hernia. 

Colles returned to Dublin in the winter of 1797, attaching himself to the 
Quakers’ Dispensary for the Sick Poor, and showing his practical sympathy 
by working as district visitor in some of the slums of the city. Practising at 
first as a physician, he soon devoted himself to surgery, and began to give 
demonstrations to a few students. In 1799 he was fortunate enough to succeed 
his former master, Philip Woodroffe, as resident surgeon in Steevens’ Hospital, 
a position which carried with it the privilege of taking pupils. He records that 
in this year he received £178 4s. 44d. in fees and salaries, “a great sum of 
money for my second year’s practice ; compare it with the previous year’s 
total (£8 10s. 74d.), and the comparison is very flattering.” In 1826 he received 
in fees £6128, and for many years he had one of the most lucrative surgical 
practices in Dublin. 

He rose so rapidly in his profession that he was elected President 
of the Irish College of Surgeons in 1802, when he was not yet twenty-nine 
years of age, and he filled the same position again in 1830. In 1803 he 
unsuccessfully contested the chair of anatomy in Trinity College, Dublin, but 
in the following year he was appointed Professor of Anatomy, Physiology, and 
VOL. I1.—NO. 7. 25 








392 THE BRITISH JOURNAL OF SURGERY 


Surgery at the College of Surgeons, a post he resigned on account of ill-health 
in 1836. In October, 1803, he became surgeon to Cork-street Fever Hospital, 
but his chief work in surgery was done at Steevens’ Hospital, with which he was 
connected for forty-two years, resigning in 1841. He married Sophia, daughter 
of the Reverend Jonathan Cope, in 1807, and by her had a family of six sons 
and four daughters. The eldest son. succeeded his father, and was President 
of the College of Surgeons in 1863. 

Abraham Colles, long a martyr to gout, died on December 16, 1843, 
leaving behind him. the character of a cheerful, generous, modest, and 
thoroughly honest man. In religion he was a Protestant, in polities a 
Liberal. About the middle height, he was well proportioned, dignified in 
carriage, with a shrewd clear eye, a fine forehead, and a decided mouth. 

Colles has many claims to remembrance. His earlier anatomical work 
is called to mind by three structures named after him: (1) The triangular 
reflection ascending from the insertion of the outer pillar of the external 
abdominal ring towards the linea alba, often called Colles’s ligament ; (2) The 
secondary insertion of Hey’s ligament into the pectineal portion of the fascia 
lata; and (3) The connection of the middle perineal fascia overlying the 
muscles of the perineum, and continuous round the border of the transverse 
perineal muscle with the base of the triangular ligament, Colles’s fascia. He 
wrote. a treatise on surgical anatomy of which the first part only was published. 
It is admirably written, in such simple language and so clearly expressed that 
it can still be read with pleasure and profit as the work of one who knew exactly 
the value of the knowledge he was imparting and the needs of those whom he 
was instructing. It was this talent which led him to be regarded as one of the 
great teachers of surgery in Dublin, and enabled him to raise the medical 
school attached to the College of Surgeons to its highest point. It is recorded 
of him as a teacher that he was zealous, painstaking, and very punctual. His 
language as a lecturer was lucid, his delivery calm, and he was never at a loss 
for the right word. He seldom referred to his notes, though he always had 
them at hand. His hearers often reached nearly three hundred. 

His name became a household word in surgery owing to the paper—consist- 
ing of three and a half octavo pages, dated from Stephen’s Green, February 21, 
1814—which he contributed to the Edinburgh Medical and Surgical Journal. 
In these few sentences he described correctly that injury to the wrist which 
has since become known universally as Colles’s fracture, a condition con- 
sidered by previous writers on surgery to be either a sprain or a dislocation 
of the carpus. 

In 1837 he published Practical Observations on the Venereal Disease 
and on the Use of Mercury, in which the work of John Hunter upon the subject 
is judiciously criticized, and the use of mercury in the treatment of syphilis 
is recommended in opposition to the tendency then prevailing to employ less 
useful remedies. In this treatise he lays down at the end of the chapter on 
*‘ Syphilis in Infants” the statement afterwards known as Colles’s Law— 
that “ a child born of a mother who is without any obvious venereal symptoms, 
and which without being exposed to any infection subsequent to its birth 
shows this disease when a few weeks old : this child will infect the most healthy 
nurse, whether she suckle it or merely handles and dresses it, and yet this child 
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is never known to infect its own mother, even though she suckles it while it has 
venereal ulcers of the lips and tongue.” This observation was thought to 
prove that persons could become immune to the syphilitic virus; it is now 
known to be due to the fact that they still harbour the Spirocheta 
pallida. 

As a surgeon Colles appeared to his contemporaries as one who “ without 
many books, and paying less attention to their contents, is still laborious, 
shrewd, observing, matter-of-fact, and practical. As an operator he has many 
equals and some superiors ; but in advice from long experience, and a peculiar 
tact of discovering the hidden causes of disease, he has scarcely a rival.” Yet 
in surgery he did as good work as in teaching. He was the first man in Europe 
to tie the innominate artery successfully, and he ligatured the subclavian 
artery in its continuity in 1811—when the operation had only twice been 
attempted in England and never in Ireland. 
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THE TREATMENT OF MALIGNANT DISEASE BY 
RADIUM IRRADIATION. 
By A. CLIFFORD MORSON, Lonpon. 


INVESTIGATIONS upon radio-activity in relation to malignant disease were 
first commenced in the Cancer Research Laboratories of the Middlesex Hospital 
in 1905. Previous to that year small quantities of radium had been used in 
the electro-therapeutic department, for the treatment of rodent cancer. How- 
ever, no marked progress was made in the use of this agent for therapeutic 
purposes until the year 1912, when a larger quantity became available. Since 
that date further supplies have been obtained, and at the present time 435 
mgrams of radium bromide are at the disposal of members of the staff. 

For the past eighteen months the treatment of malignant tumours by 
means of radium irradiation has been tried in a large number of cases. For 
example, during April, May, and June of this year, 160 patients have been 
under treatment. Statistical evidence of the value of radium as a remedy in 
cancer is, as yet, impossible, for clinical observations must be carried out over 
a period of years before a definite statement can be made. 

With but few exceptions, malignant disease has come under treatment 
when in the inoperable stage, and in many cases the cancerous cachexia has 
been profound. Thus this comparatively new remedy has been applied for 
the most part to patients already exhausted by septic absorption and the 
numerous other complications associated with cancer. 

Dosage of Radium.—The radium dose is a product of two factors, viz. : 
(1) The quantity of the element; and (2) The length of exposure to irradiation. 
Each of these must be considered separately. 

1. QuANTITY OF RapiumM.—In the majority of cases this has been deter- 
mined by the knowledge recently acquired of the respective degree of sensibility 
of normal and malignant cells, and by the data obtained of the intensity 
of the rays at any particular depth of tissue. 

Of all malignant growths, the most sensitive to irradiation is the round- 
cell sarcoma. ‘Thirty mgrams of radium bromide in a platinum tube 0°3 mm. 
thick, inserted into a growth of this kind of the size of a walnut, with an 
exposure of five hours, has been known to cause a complete disappearance of 
the tumour in seven days, without any appreciable reaction in the normal 
tissues. When, however, columnar-cell carcinomata have had to be dealt 
with, which are far less amenable to radium treatment, three times the 
quantity, applied for ten hours, was required to produce an effect. 

It must be borne in mind that the most actively growing cells of a malignant 
tumour are at its periphery. Therefore, when the radium tube is inserted into 
the centre of the growth, the intensity of the rays must be sufficient at the 
edge of the tumour to deal effectively with the reproductive function of the 
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outlying cells. Sidney Russ has shown that the intensity of the rays from 
100 mgrams of radium bromide, in a platinum tube 1°5 mm. thick, falls off 
after traversing 3 cm. of tissue to an intensity of radiation equivalent to 33 
mgrams. If then 100 mgrams were placed in the midst of a round-cell 
sarcoma 6 cm. in diameter, the peripheral cells would receive the radiation 
from that quantity which we have already seen to be effective in causing 
disappearance of the growth (30 mgrams). Caeteris paribus, in the case of a 
columnar-cell carcinoma of equal diameter, this intensity of irradiation at the 
periphery is insufficient to cause disappearance of the growth; consequently 
the quantity of radium at the centre of the tumour must be increased. 

But, by hypothesis, the rays begin to act upon normal tissues immediately 
outside the 6 cm. diameter. Hence the normal tissues surrounding a round- 
ecll sarcoma undergoing efficient treatment are exposed to an intensity of 
33 mgrams, whereas the normal tissues surrounding a columnar-cell carcinoma 
undergoing efficient treatment are exposed to an intensity perhaps three times 
as great. The danger of injury to normal tissues in the case of a columnar-cell 
carcinoma is therefore far greater than in the case of the round-cell sarcoma. 

To obviate this difficulty the other factor of radium dose, the length of 
exposure, has to be brought into play. 

2. LenctH oF Exposure To [RRADIATION.—Experiments carried out on 
mice have shown that the cancer cell, if irradiated with a sublethal dose, has 
the power to confer immunity against the same strain of tumour. On the other 
hand this immunity process is abolished when the cells receive a lethal dose. 

Whether the same effect can be produced in the human subject as in the 
mouse has yet to be determined, but during the past six months an attempt 
has been made to treat human malignant disease on lines indicated by these 
experiments. The length of exposure has been gradually and carefully 
diminished, so as to cause loss of proliferative function of the malignant cell, 
while ensuring, at the same time, that a sublethal effect has been produced 
on the cells at the periphery of the tumour. Except in those cases where an 
extremely large tumour required treatment, the length of exposure has usually 
not exceeded ten hours. 

By this method of treatment patients have certainly benefited in respect of 
a diminished injury to normal tissues. Whether they have been benefited in 
respect of the malignant disease itself, time alone can show. The early effects 
are in no wise inferior under this method of diminished length of exposure. 

In all the cases that have hitherto been dealt with, if more than a single 
dose of radiation has been applied, at least four weeks have elapsed before the 
second exposure was given. An important factor, which must not be forgotten 
when a second dose is required, is the increased sensibility of all the tissues to 
radium rays. It is therefore desirable, ceteris paribus, to decrease still further 
the radium dosage. 

Radium Screens.—The radium salt used for clinical purposes has been 
put up in platinum tubes 0°5 mm. thick. A screen of this metal and thickness 
cuts off all the alpha rays and all but the hardest beta rays. Thus only highly 
penetrating rays almost entirely of the gamma type are employed. 

There has been a tendency to increase the thickness of screens, with the 
object of preventing inflammatory reaction in normal tissues, it being 
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assumed that this effect is occasioned by the beta rays. For example, 
when dealing with growths of mucous membrane, the 0°5 mm. platinum tubes 
are placed in covers of the same metal 0°5 mm. to 1 mm. thick. Sucha 
procedure cuts off all but the very hardest of the rays; but the view is held 
that this method of application produces a maximum effect on the malignant 
cells and a minimum effect on normal tissues. 

The experiments of Russ and Chambers, who exposed bacteria to radium 
emanation, show that the most penetrating rays do not destroy micro- 
organisms unless an exposure to irradiation of some days is given. It would 
seem, therefore, that in those cases where the malignant growth is associated 
with septic infection—an extremely common complication—complete elimina- 
tion of beta rays is undesirable. 

Microscopic Changes in Malignant Tumours after Radium Irradia- 
tion.—The effect of exposing malignant cells to radium irradiation is as follows : 

1. Rapid degeneration of the malignant cells in the immediate vicinity 
of the tube of radium. 

2. Apparent vacuolation and enlargement of nuclei of those cells beyond 
the degeneration zone. 

3. Loss of the reproductive function of the cancer cell. 

About the third day after treatment the connective-tissue cells com- 
mence to proliferate. This action of radium upon the connective-tissue cells 
shows a similarity to the attempt of nature to arrest the growth of cancer 
through new formation of fibrous tissue. 

If an excessive quantity of radium, or too prolonged an exposure, be given, 
not only necrosis of the whole tumour results, but the normal tissues slough also. 

Owing to the sensitiveness to irradiation of the endothelium which lines 
blood-vessels, thrombosis is liable to occur. The vascular supply of the malig- 
nant tumour may thus be interfered with. 

The microscopic changes which have been described can only be detected 
when the malignant cells are exposed to the rays in the body. The author has 
made experiments with a view to finding out whether by irradiating tumours 
outside the body it is possible to detect similar changes. Portions of growth, 
suspended in the patient’s blood immediately on removal, have been 
submitted to irradiation for twenty-four hours at body temperature. No 
differences in microscopic appearance were observed between these and the 
controls, which were kept under similar conditions but non-irradiated. It 
might be argued that malignant cells when removed from the body, though 
in contact with blood plasma and kept at body temperature, rapidly die, 
and therefore such experiments as have been recorded above are valueless ; 
but since mouse and rat malignant growths will live many days under such 
conditions, it may be assumed that human cancer cells will live also. 

Macroscopic Changes in Malignant Tumours and Surrounding Tissues 
after Radium Irradiation—When a malignant tumour has apparently 
disappeared after radium treatment, a thickening of the tissues, due to 
- proliferation of the connective-tissue cells, is found to have taken place. If 
the treatment has been successfully carried out, no active inflammatory changes 
are detectable. In the normal tissues there is a marked increase in sensitive- 
ness to irradiation when radium is applied a second time. 
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Pigmentation of the skin and telangiectases are common sequele of radium 
irradiation. 

Effect on Metastases after Irradiation of the Primary Growth.— 
No evidence has yet been brought forward to show that diminution in size 
takes place in visceral, skin, or bone metastases after removal of the 
primary growth by radium treatment. In a few cases, however, a decrease 
in the size of gland metastases has been observed. 

Complications following Radium Treatment.—It must be remembered 
that in radium we have an extremely powerful therapeutic agent, which may 
produce severe complications if applied carelessly. 

Attention has already been drawn to the sensitiveness to irradiation of 
the endothelium lining blood-vessels. A patient with a large sarcoma of the 





Fic. 188.—RouND-CELL SARCOMA. 


(a) Appearance before radium treatment; (b) Appearance of growth immediately after a 
24-hour exposure: an example of over-dosage. 


posterior abdominal wall, who was under treatment with radium, died suddenly 
three days after the second application of 92 mgrams. The length of exposure 
had been twenty-four hours. Post-mortem examination revealed the fact that 
the radium tube had been placed about five millimetres from the inferior vena 
cava. Thrombosis had extended along the whole length of this vessel. 

Death may also occur from extensive sloughing of the growth and neigh- 
bouring tissues. Such a disaster is due to a too prolonged exposure from a 
large quantity of the agent. 

Other less severe complications which can be guarded against, are :— 

1. Hyperpyrexia.—This condition is probably caused by an unduly large 
absorption of dead and dying malignant cells. If the dosage of radium be 
such as is recommended on a preceding page, the rise of temperature following 
the insertion of the radium tube should never be such as to cause any anxiety. 
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2. Persistent Pain.—This is a complication due to involvement of nerves 
in newly-formed fibrous tissue. In the Middlesex Hospital this unfortunate 
result has occurred in a few cases of carcinoma of the cervix, but in two of 
these the pain passed off after an interval of three months. 

3. Necrosis of Bone.—Bone is peculiarly susceptible to radium irradiation, 
and in some cases where the malignant growth has been adjacent to this 
tissue (carcinoma of mucous membrane of floor of mouth and cheek), necrosis 
has occurred owing to the radium having been in too close relation to the 
bone. 

4. Fibrous Stricture—In malignant growths of the alimentary tract, a 
common sequela of radium treatment has been the formation of a fibrous 
stricture. This complication follows severe inflammatory reaction of the 
normal tissues. 





Fic. 189.—SQuAMOUS-CELL CARCINOMA OF UPPER LIP. 


(a) Appearance before radium treatment; (b) Appearance of growth after a 24-hour exposure. 
Rapid degeneration of cells has occurred, due to too prolonged an exposure. 


TREATMENT OF THE DIFFERENT VARIETIES OF MALIGNANT DISEASE. 


In all cases the method of burying radium tubes in growths—initiated by 
Dominici—has been adopted. 

1. Sarcoma. 

a. ROUND-CELL Sarcoma (Fig. 188 a).—This type of growth is the most 
sensitive of all malignant growths to irradiation. The immediate results from 
radium treatment have been astonishing, tumours often disappearing within 
a few days of exposure to the rays. However, the subsequent history of 
these cases has not been so encouraging, for metastases, apart from one or 
two exceptional cases, have appeared at a later date. 
The length of exposure to irradiation should never exceed eight hours 
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unless an extremely large tumour has to be dealt with. If the growth be irra- 
diated for a longer period, destruction of the cells is rapid (Fig. 188b). The 
experiments of Wedd and Russ show that prolonged irradiation of the mouse 
carcinoma-cell abolishes its immunity-conferring power. The quantity of 
radium used must vary with the size of the growth. 

b. SPINDLE-CELL Sarcoma.—Much of the effect of radium treatment 
depends on the site of origin of this tumour. If it is growing from tissues 
other than bone, as satisfactory results may be obtained as in the round- 
cell variety. On the other hand, periosteal and endosteal sarcomata are 
more resistant to treatment. When this type of growth has been irradi- 
ated, a common sequela is necrosis of bone. 

c. CHONDRO-SARCOMA.—The results obtained are variable. A few cases 
have been recorded in which the tumours have disappeared. Large doses 





Fic. 190.—S@quUAMOUS-CELL CARCINOMA OF CERVIX UTERI. 


(a) Appearance before radium treatment; (b) Appearance of growth two months later, 
showing proliferation of the connective-tissue cells and apparent vacuolation and enlargement 
of nuclei of the malignant cells. 


are required. When the tubes containing the radium are in close proximity 
to bone, the length of exposure should not exceed twelve hours. 

d. MELANoTIC Sarcoma.—Though a decrease in size of the growth may be 
anticipated, the ultimate results are unfavourable. 

e. BRAIN AND SPINAL Corp.—Irradiation has been limited to a few cases. 
Healthy nervous tissue is unaffected by exposure to the rays of not more than 
twenty-four hours’ duration. 

A case of chondro-sarcoma of the spine, pressing on the spinal cord, which 
the author treated with radium at the request of Dr. Essex Wynter, has shown 
a marked improvement, not only in the local condition but also in the relief of 
pressure symptoms. 
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2. Rodent Cancer.—This type of growth reacts well to radium treatment. 
The best results are obtained by inserting the tube beneath the base of the 
malignant ulcer. An exposure to irradiation for six hours is sufficient to have 
an effective action upon the cancer cells. Numerous cases have been recorded 
in which no recurrence has taken place five years after the radium treatment. 
If the growth has involved bone, this form of treatment is contra-indicated. 

3. Squamous-cell Carcinoma.— 

a. CARCINOMA OF THE Skin.—If treatment is carried out with due regard 
to safeguarding the normal tissues, cutaneous carcinomata can be readily 
destroyed by radium irradiation. A moderate dose, with an exposure of not 
more than ten hours, is indicated. 





Fic. 191.—S@QuAMOUS-CELL CARCINOMA OF TONGUE. 


(a) Appearance before radium treatment; (b) Appearance of growth one month after a 
12-hour exposure, showing malignant cells still present, but profoundly altered. 


b. CARCINOMA OF Mucous MEMBRANES (Fig. 189 a, b).—Submucous tissues 
are more sensitive to irradiation than subcutaneous tissues. However, squa- 
mous-cell growths of mucous membrane are much less amenable to radium 
treatment than cutaneous carcinomata, unless degenerative changes in the 
cells, such as keratinisation, are present. Much damage may occur to the 
submucous tissues if caution is not observed when the malignant cclls are 
exposed to the rays. Short exposures of eight hours are essential. 

i. Cervix Uteri (Fig. 190 a).—Satisfactory results are obtained. Patients 
admitted to the Middlesex Hospital, blanched from vaginal hemorrhage and 
cachectic from septic absorption, have so improved after radium treatment 
that they have been-able to return to their daily work, though microscopic 
examination of the cervix has demonstrated the presence of malignant cells, 
altered from the normal (Fig. 190 b). 

ii. Gsophagus. —'Temporary improvement follows irradiation of a 
malignant stricture of the cesophagus. Dysphagia becomes less marked and 
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the general condition of the patient improves. It is advisable to perform 
gastrostomy before introducing the radium tube into the cesophageal growth. 

iii. Larynez.—Treatment of carcinomatous growths in this situation is 
unsatisfactory. A common sequela is the formation of a fibrous stricture. 

iv. Pharynx.—tThe insertion of tubes of radium into pharyngeal growths 
prolongs life, in virtue of the fibrosis which follows irradiation. The ultimate 
results have not been encourgaing. 

v. Tongue (Fig. 191 a).—Much benefit has followed radium treatment 
in a few cases, more especially where the length of exposure has not exceeded 
twelve hours (Fig. 191 b). If pyorrhcea alveolaris be present, treatment for this 
condition must be carried out before the growth of the tongue is irradiated. 

vi. Tonsil.—Growths in this region are so inaccessible to the knife that 
radium treatment should be adopted wherever possible. The close proximity of 








Fic. 192.—SPHEROIDAL-CELL CARCINOMA OF Breast. (High magnification.) 


(a) Appearance before radium treatment ; (b) Appearance of growth one month after a 20-hour 
exposure, showing degenerating malignant cells. 


the tonsils to the internal carotid artery must be borne in mind, as the action 
of radium upon the endothelium lining blood-vessels is to cause thrombosis. 

vii. Palate—In the case of growths of the soft palate the immediate 
results are good. When the disease has attacked the hard palate little hope 
of alleviation can be expected. Large doses and short exposures are advisable. 

4. Spheroidal-cell Carcinoma. 

Carcinoma of the Breast (Fig. 192 a).—Primary growths of the breast will 
disappear when irradiated, but no evidence of a satisfactory nature has been 
brought forward to show that dissemination of the disease is prevented by 
such treatment. A decrease in the size of gland metastases has been noted 
in a few cases. Recurrent growths, following amputation of the breast, are 
more resistant to radium treatment than primary growths. The Radium 
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Institute, in its Annual Report for 1913, records satisfactory results in the 
treatment of pleural deposits by surface applications of radium. 

Spheroidal cells are much less sensitive than squamous cells to irradia- 
tion. Length of exposure to the rays must therefore be prolonged in this 
variety of cancer. 

Carcinoma of the Prostate—The immediate results of inserting radium 
into a carcinomatous prostate are to cause a rapid shrinkage in the size of the 
growth and a decrease in the frequency of micturition. The method of 
introducing the radium into the prostatic urethra by means of a catheter 
is, in the opinion of the writer, undesirable. Inflammation of the submucous 
tissues is often severe, and may be followed by the formation of a stricture, 
if this method be adopted. 


Fic. 193.—ENDOTHELIOMA OF PaRoTID GLAND. (High magnification.) 


(a) Appearance before radium treatment ; (b) Appearance of growth one month after an 8-hour 
exposure, showing malignant cells still present, but profoundly altered. 


5. Columnar-cell Carcinoma.—This type of cancer is extremely resistant to 
radium treatment. Large doses with short exposures are necessary. In rectal 
cancer, retardation of growth and relief from pain may be expected, but forma- 
tion of a fibrous stricture often follows, especially when exposure to irradiation 
has exceeded twenty hours. The writer strongly recommends that the opera- 
tion of colostomy should be performed before radium treatment is carried out. 

Few cases of columnar-cell carcinoma of the stomach have been treated 
with radium, but the results have not proved satisfactory. 

6. Endothelioma (Fig. 193 a).—The cells of this growth are very sensitive 
to irradiation. (It is interesting to recall that innocent tumours derived from 
the endothelium lining the blood-vessels are also amenable to radium treatment.) 

Recently a patient was admitted to the Middlesex Hospital with a tumour 
of this variety in the upper jaw. The growth could not have been removed 
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by operation, owing to its extent. Treatment by radium was carried out 
with success. Moderate doses with short exposures must be given (Fig. 193 b). 

7. New Growths of the Testicle (Fig. 194 a).—These intensely malignant 
tumours show a sensitiveness to radium irradiation which is almost as pro- 
nounced as in the round-cell sarcoma. During the last twelve months two 
cases have been treated in the Middlesex Hospital, with most satisfactory 
results (Fig. 194b). Dosage and length of exposure as in round-cell sarcoma. 

The important experiments which have been carried out on mice by Wedd 
and Russ, to show that the cancer cell, if irradiated with a sublethal dose, has 
the power to confer immunity against the same strain of tumour, must be put 
to the test in the case of human malignant disease. 

Whether it be with the aid of radium or some chemical agent, it will be 
along these lines, in the opinion of the writer, that the treatment of malignant 
disease will advance. 





Fic. 194.—NrEw GRowTH OF THE TESTICLE. 


(a) Appearance before radium treatment; (b) Appearance of growth one month afterwards, 
showing the malignant cells in various stages of degeneration. 
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SOME NOTES ON FISTULA IN ANO: WITH ESPECIAL 
REFERENCE TO ITS PRESENCE IN CHILDREN. 


By PHILIP H. MITCHINER, Lonvon. 


Berne struck, in the course of my hospital work, by the great rarity of cases 
of fistula in children, I was led to make some enquiry into the subject. As 
a result I have arrived at the following conclusions, which are, I think, of 
some interest, and apparently not dealt with in surgical literature. 

During the last ten years, just over 1500 persons have been operated on 
for fistula in St. Thomas’s Hospital ; of these, only 12 were children—i.e., under 
thirteen years of age, this being the standard here adopted for childhood cases. 
The cases occurring in children were thus only 0°75 per cent of the total number 
of fistule treated during that period. They all occurred in males; the ages 
ranged from ten weeks to twelve years, most of the cases occurring between 
the third and sixth year. Of the adult cases, the proportion of males to 
females was about five to one. 

In the Hospital for Sick Children, Great Ormond Street, during the same 
period, only 6 cases of fistula in ano appear to have been admitted for treat- 
ment. Again the sufferers were all males. 


FIsTULA IN ANO IN CHILDREN. 
CASES ADMITTED TO St. THOMAS’S AND GREAT ORMOND STREET 
HospiTAts, 1903-1913. 





PREVIOUS ISCHIO- | CO-EXISTING DISEASE 








AGE Sex TYPE RECTAL ABSCESS (IF ANY) 

10 weeks M External Yes — 

8 months M | External, symmetrical a — 

14 years M External is =“ 

2 29 M ” ” iene 

- een M a a — 

ja M es a Hemorrhoids 

34 99 M 2 a? ae 

34 ”° M ” ” oe 

4 3”? M | ” ” an 

43 ed M ” ” es 

5 me M o S Hemorrhoids 

5 9 M ” ” ee 

6 ” M ” ” ee 

6 ” M ” ” er 

: ier M Complete he Tubercle 

Si M External se Hemorrhoids 
a M Complete a | Tabercle 
eee M me Ke Tubercle 





I desire to express my thanks to Mr. E. M. Corner for permission to use 
the Great Ormond Street cases, and to Mr. R. Stewart for his assistance in 
preparing this table. 
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In regard to the type of fistula met with, in adults this was generally the 
blind external fistula, following, in nearly all the recorded cases, an ischiorectal 
abscess, which had apparently occurred as a result of infection of the pelvi- 
rectal fat owing to the inflammation of the hemorrhoids which nearly always 
complicate these cases. In those others where complete and severe multiple 
fistulae existed, there was nearly always a condition of abdominal or pulmonary 
tuberculosis, suggesting that the fistulae were tuberculous in origin. In the 
children, in three only of the eighteen cases collected were there definite tuber- 
culous lesions elsewhere in the body, and in these three cases alone was there 
a complete fistula ; in the remainder, the fistula was anal or external in type, 
there being a previous history of ischiorectal abscess in all. In two, definite 
hemorrhoids were present. In one, that of a baby of eight months, the fistulze, 
which were in this case symmetrical, were said to have been congenital, there 
being no history obtainable of post-natal inflammation in the anal region. I 
have been unable to get detailed records of children’s fistule from other 
sources, but from conversations with surgeons at children’s hospitals and 
St. Mark’s Hospital for Fistula, I find that the disease is rare in children, 
and in no case have I met a surgeon who can recollect having operated on a 
, ‘ female child for this condition. 
It will be seen from the foregoing remarks that the male sex is more prone 
to fistula than the female in the proportion, roughly, of five to one. This, I 
would urge, is due in the case of adults to the greater friction on the perineal 
and anal regions from the male clothing, and especially the liability of such 
friction to cause excoriation of prolapsed hemorrhoids, with subsequent infec- 
tion and suppuration in the neighbouring. glands in the ischiorectal fossa. 








Why the male child only is afflicted with fistula, I am at a loss to explain, 
except that the commonest age, 3 to 5 years, suggests that the process of 
*‘ breeching ’ may, as in the adult, play some part in the infective process. 
In conclusion, I would urge the importance of, first, the free opening and 
drainage of ischiorectal abscesses, and second, that hemorrhoids, which 
in my opinion are a most potent source of perirectal infection, should be 
removed early in all cases as a prophylactic against fistula in ano, which we 
must admit to be a somewhat intractable condition when once established. 
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A CONTRIBUTION TO THE STUDY OF OSSIFICATION 
IN SARCOMATA OF BONE. 
By R. LAWFORD KNAGGS anp OSKAR C. GRUNER, Leeps. 


I—A CASE OF OSTEOSARCOMA OF THE HUMERUS. 


Clinical History.—Mary M., age 43, was admitted to the Leeds General 
Infirmary on February 14, 1908, with a considerable enlargement of the lower 
half of the right humerus, which was hard and painful. She gave a history 
of pain and swelling dating back eighteen months, and during the last eight 
months she had been an out-patient, and had been taking iodide of potash in 
medium doses all the time. As the swelling had increased considerably in 
that period, a diagnosis of growth had been made. Skiagrams taken in June, 
1907, and in February, 1908, showed that the size of the bony tumour had 
markedly increased, and that the periosteum as well as the interior of the 
bone was affected; they left no doubt that the condition was a sarcoma. 
There was no history and no evidence of syphilis or of any injury. There 
was a slight personal and family history of rheumatism. 

An interscapulo-thoracic amputation was performed, and the subperiosteal 
part of the growth was found to have the microscopic appearance of a spindle- 
celled sarcoma. 

A few months later a fixed firm swelling appeared without obvious cause 
over the right parietal bone; this gradually disappeared whilst she was taking 
iodide of potash in 20-gr. doses. 

Macroscopic Appearances.—A longitudinal section was made through 
the bone anteroposteriorly (Fig. 195). The tumour was found to consist of a 
mass of very dense bone occupying the lower half of the humerus. Below, 
half an inch above the olecranon fossa, it gradually merged into the cancellous 
tissue of the articular portion; at the upper end the enlargement gradually 
tapered off and the sclerosis became less marked, until the bone became normal 
about two and a half inches from the head. The posterior margin of the 
swelling was fairly even and smooth, and covered with thickened periosteum. 
The anterior border was uneven, and covered with a fibrous coat varying 
from a quarter to half an inch in thickness, which filled the inequalities of 
the surface and was very firmly attached to, and almost blended with, the 
bone. In the very centre of the tumour was an irregular patch of brilliant 
yellow hard bone, and around this, and in the vicinity of the irregularities 
on the anterior surface, there was much patchy pink mottling of the bone. 
There were two areas of this pink mottling which abutted on the anterior 
surface; each was as big as a sixpence and of irregular outline, and they 
were one and a half inches apart. The lower area was composed of soft 
tissue, filled in with rarified bone; the other, contrasting with the sur- 
rounding dense bone, was made up of soft translucent gristly material. 
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Microscopic Examination.—Two portions of bone were taken from 
different parts of the tumour, decalcified, and sections prepared. Other 
7 sections were prepared from the bone higher up, where the shaft was resuming 
a more natural size; others from bone at the upper 
extremity of the shaft. 

From an examination of these sections, it was 
seen that all the original bone of the portion of the 
shaft where the tumour had developed had completely 
disappeared, and in its place was a stroma of connec- 
tive tissue, which in many places was becoming con- 
densed and more fibrous. There were also to be seen 
dense tracts of fibrous tissue, especially where the 
bone shortly to be described was showing a tendency 
to develop into somewhat rounded masses separated 
by these tracts. The soft tissue found at one of the 


. two spots already mentioned in the interior of the 
tumour was composed of spindle-shaped and round 
cells (or other spindle cells cut across), with vascular 
f clefts running between them. There could be little 


doubt that the different varieties of tissue here men- 
tioned were simply different stages of development of 
the original tumour tissue from the time it first 
replaced the original bone. 

Within this area of connective tissue much bone 
of a peculiar character had been deposited. It was 
not laminated. The bone-cells were numerous, large 
and angular, but not stellate, and there was no 
development of canaliculi. Ossification commenced 
by the formation of small masses in a part of the 
connective-tissue area in which the fibres were be- 
coming denser and more numerous, and in which 
the nuclei stained well. These masses tended to 
coalesce and form definite trabecule, and as these 
enlarged and fused, dense masses of bone formed in 
which were numerous spaces filled with connective 
tissue. These lacume were gradually encroached upon 
by the bone as the ossifying process continued. The 
same process was to be seen in a more minute form 
in some of the small trabecule. Under a low power 
these presented a very noticeable pitted appearance 
(Fig. 196), and when more highly magnified this was es 
seen to be due to the formation of a number of Fie, 195.—Longitudinal 
minute spaces containing connective tissue, the spaces none Cis Weninran dad 
being in process of obliteration by the progressing osteosarcoma, 
ossification. Where ossification was going on, certain 
cells were to be found whose appearance was very different from any 
seen elsewhere in the connective tissue. These cells were elongated, and 
had a large, faintly-staining nucleus containing two nucleoli. They were 
VOL. II.—NO. 7. 26 
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frequently to be seen in flocks or groups, in which many cells were packed 
closely together: sometimes round the bud of a trabecula, sometimes in a 





Fic. 196.—Showing minute trabecule of young bone with 
tiny honeycomb markings. These are seen under high power 
in Fig. 197. 


bay formed by the horns 
of a trabecula, sometimes 
bridging the space between 
two trabecule. Many tra- 
becule showed these sar- 
coma cells in process of 
inclusion by the lime-salt 
masses deposited in the 
meshes of connective tis- 
sue or in the intercellular 
matrix in which they 
lay. Moreover it seemed 
certain, from the large 
spaces containing single 
cells which occurred in 
many trabecule, that 
whole trabecule had been 
formed about them. The 
pitted trabecule described 
above illustrate this well, 
but as the density of the 
trabecula increases the 
appearance is lost (Fig. 
197). As already stated, 
these cells differed mark- 


edly from the connective-tissue cells, whose nuclei were not as large, stained 


deeply, and showed no obvious nuclei; 
nor were they like osteoblasts, either in 
appearance or arrangement. Of their 
sarcomatous nature we have no doubt, 
but it must be admitted that they 
presented a different appearance to the 
spindle-celled tissue which composed 
the soft material lodging in the in- 
equalities of the bone and corresponding 
to that found on the surface of the 
bone beneath the periosteum, which is 
of the ordinary spindle-celled sarcoma- 
tous character. 

Lastly, evidence of inflammation 
was not wanting, for groups of mono- 
nuclear chronic inflammatory cells were 
to be seen scattered here and there in 
different sections. 





Fic. 197.—High-power view of a pitted 
trabecula. 


The section through the sclerosed shaft above the tumour was quite 


different (Fig. 198). 





It showed very dense laminated bone, and in the 
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Haversian spaces was a connective tissue, in many places necrotic; but 
where the nuclei stained well, no trace of sarcoma cells could be found, 


nor was there any evidence that 
condensation of the bone was pro- 
gressing. 

Higher up still, close to the 
head, the bone structure was normal, 
slender laminated trabecule being 
separated by fat marrow. 


II.—PERIOSTEAL SARCOMA, WITH 
NEW BONE-FORMATION IN THE 
ENDOSTEAL AREA. 


Clinical History.—On May 24, 
1908, when sitting down, a girl, age 
16, felt sudden pain about three 
inches above the ankle. Inflamma- 
tory signs, pain and swelling, were 
present from the beginning, and on 
July 9 she ceased to work. The 
condition was regarded as acute peri- 





Fic. 198.—Showing the structure of the 
sclerosed area—massive trabecule and minia- 
ture marrow spaces. (x 90.) 


ostitis, and when admitted on Oct. 5 the swelling of the lower end of the 
tibia was suggestive of a periosteal node. The skin over it was red and hot, 
and the swelling very tender. An exploratory incision exposed a growth 





Fic. 199.—Showing the formation of new 
bone in the sarcoma tissue filling in the 
spaces between normal trabecule. (Low 
power.) 


covered by a capsule, and a portion 
of the subperiosteal tissue was _ pro- 
nounced to be spindle-celled sarcoma. 
The leg was amputated. Recurrence 
took place in the lungs, and death 
occurred on July 27, 1909. 

Macroscopic Appearance.— 
A transverse section taken through 
the tumour showed that this growth 
was a periosteal sarcoma. Tumour 
tissue, from half to a third of an inch 
in thicknes, surrounded the tibia. It 
had spread inwards into the cancellous 
tissue, and permeated the whole sec- 
tion of the bone. The compact tissue 
had disappeared, but the central por- 
tion of the tumour showed a cancellous 
bony framework of varying density. 
The section was below the medullary 
cavity. 


Microscopic Appearance.—Sections were made so that the growth could 
be traced from the periphery to the central portion. 


At the periphery the growth was composed of spindle cells, which in the 
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deeper parts of the subperiosteal portion were but little elongated. The 
spindle-cell type was maintained throughout the growth, but in places where 








Fic. 200.—Commencement of ossifica- 


tion by deposit of lime salts round: the 
sarcoma cells, and also in the intercellular 


substance — producing a_ haze, 
power.) 


(High 


ossification was going on, a few cells 
were seen with processes which gave 
them a slight resemblance to bone-cells. 
As the bone was approached there was 
a tendency for necrotic areas to occur, 
and amongst the trabecule and in the 
central parts, the sarcoma cells were 
embedded in a homogeneous matrix 
which stained slightly. This had taken 
the place of the fat marrow, and pre- 
sented a very different appearance from 
the connective-tissue new development 
before which the fat marrow more 
commonly disappears. But the feature 
of chief interest was the formation of 
new bone. This was not seen in the 
periosteal portion of the growth, but 
only within the area in which normal 
bone trabecule were present, and in- 
ternal to them. The new bone was 


easily distinguishable from the original, for the latter occurred in trabecule of 
large size, with sharply defined outline and fairly regular laminated arrange- 
ment, and possessed the usual features of normal bone (Fig. 199). 











The new bone formed islets of 
small but variable size in the sarcoma 
tissue. fillmg in the spaces between 
trabecule, or else peninsule, having 
one end based upon a normal trabecula, 
just as a pillar might be built upon a 
plinth—the two kinds of bone being 
absolutely distinct, and sharply defined 
at the line of junction. The edges 
of these formations were usually ill- 
defined, for they increased by the 
precipitation of lime salts in the inter- 
cellular substance at their periphery 
and around the adjacent sarcoma cells. 
As this deposit thickened, the new 
bone extended, whilst the periphery 
continued to be preceded by a cloudy 
haze. In many places the new deposit 
would be seen to tail off into the 
spindle-like formation of the tumour 
tissue. 





Fic. 201.—Showing the transition from 
the area of normal trabecule to the sarcoma 
tissue filling the medullary canal. This sec- 
tion is a continuation of Fig, 199. (Low 
power.) 


The commencement of ossification by a deposit of lime salts in the inter- 


cellular substance around a sarcoma cell (Fig. 200), sometimes in cross and 
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sometimes in longitudinal section, could be well seen in places, and produced 
very conspicuous appearances.* As the growth was traced inwards, the 
zone of normal trabeculz was passed, and an area reached in which the condi- 
tion varied. In one place (Fig. 201) there would be a considerable tract of 
spindle-cell growth, in which there was no sign of bone or of commencing 
ossification ; in another there would be a very considerable formation of new 
bone, with no normal trabecule in the neighbourhood. 


III.—OSSIFYING MYELOID SARCOMA OF THE ASTRAGALUS. 


This case was under the care of Mr. Littlewood, who has permitted us 
to describe it. 

Clinical History.—The patient, a woman, age 20, gave a twelve months’ 
history of pain in the foot after exertion. There was some swelling, and 
great tenderness over the inner side of the tarsus. The condition was for 
some time regarded as_ tuber- 
culous, but eventually (six 
months later) the foot was am- 
putated. 

Macroscopic Appearance 
(Fig. 202).—At the upper part 
of the neck of the astragalus, 
close to the articular cartilage 
of the head, is a dark red growth 
a little bigger than a filbert. 
The part lying within the shell 
of the original bone is about a 
quarter of the whole tumour, 
which has grown upwards and 
expanded in mushroom form 
over the neck until the anterior —_,,, 








i . . 202.—Ossifying myeloid sarcoma of the astra- 
lip overhangs considerably the galus. (Mr. Littlewood’s Case.) 


astragalo-scaphoid joint. 

On section it is deep red (maroon-coloured) and mottled, and its colour 
sharply differentiates it from the normal cancellous structure. : It extends 
well up to the articular cartilage of the head, which, however, seems quite 
normal. 





* Wherever such a sarcoma cell occurred, its centrally-placed, round nucleus was con- 
spicuous against the pale halo of cytoplasm, which in its turn was mapped out by a densely- 
staining ring of lime, sharply marked off internally, but ragged and blurred externally. In 
several places the nucleus could be seen to become more and more trachychromatic the 
smaller it became, and the dense dark zone became reduced to a mere line by the time that 
adjacent areas of new calcified tissue had fused. 

Passing outwards into the sarcoma tissue, the fibrillated structure became obscured 
by the lime deposit, and there were extremely ill-defined shadows becoming confluent in 
the form of very nebulous irregular bone trabecule, which took on a bluish colour with 
hematoxylin. The further one passed the more numerous did these shadows become, 
until, finally, definite but still irregular bone trabecule appeared. 

It is thus seen that there is special interest in the form in which bone production occurs 
in this case. The gradual formation of definite bone trabecule from visionary ‘ shadows ’ 
is very striking, and presents a different appearance from that described in the other cases. 
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Microscopic Examination.—A_ section was made through the entire 
tumour. It included :— 

1. A portion of the articular cartilage of the head of the astragalus. 

2. The growth. 

3. The normal bone as it blended with the newly-formed bone of the 
tumour, 

The chief feature of the growth is a very delicate lace-like network of 
bony trabecule, of remarkable regularity (Fig. 203). It is continuous with the 
trabecular network of the normal bone, but its characters are very different. 
The normal bone trabecule are, by comparison, large; they are laminated, 
and are fringed with a layer of osteoblasts. Osteoclasts are rare, and the 
intertrabecular spaces are filled with fat marrow. The trabecule of the 
growth are not laminated, 
but they join the original 
trabecule at the margin of 
the growth, a non-laminated 
portion often springing from 
the side of a laminated one, 
and the point of junction 
being sharply defined. The 
bone-cells are distinctly 
Jarger than ordinary ones, 
and are not stellate. 

As the tumour is ex- 
amined from the normal 
bone tissue at its periphery 
inwards, the intertrabecular 
tissue loses its fat and 
becomes composed almost 
entirely of short, fat, spindle 
cells, irregularly and loosely 
Fic. 203.—Showing the remarkably regular lace-work of new packed together, and largely 

bone trabecule (white on a black ground). (x 80.) obscuring the intercellular 

substance. There are many 
vessels from which hemorrhages have taken place here and there. Giant 
cells make their appearance, and become very conspicuous and numerous. 
They are large and are crowded with nuclei. They lie close to the bone in 
many instances, and are often surrounded by it so as to be completely enclosed 
in bony spaces. There are no Howship’s lacune, nor have the giant cells 
the same relation to the bone as osteoclasts. The edges of the trabeculz are 
not defined, but appear to blend with the intercellular substance of the 
marrow. 

The cells included in the trabeculez are apparently of two kinds: (1) cells 
corresponding to the spindle cells of the intertrabecular tissue; and (2) cells 
which are shrunken giant cells. In one instance a giant cell with several 
central nuclei was found alone in a cavity in a trabecula, but as a rule the 
giant cell, when in process of being embedded, loses the definition of its 
nuclei and its processes become stunted. 
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At the periphery of the growth—viz., where normal cancellous tissue 
gives way to tumour—there are scattered patches of inflammatory cell 
infiltration, the vessels are thickened, and fibrous tissue is more definitely 
suggestive of irritation set up by the growth. 

Where the tumour has impinged upon the articular cartilage, the line of 
separation is marked by an almost continuous line of bone—formed from the 
tumour, fitted up against the inner surface of the cartilage, and probably 
flattened out upon it by the pressure of tumour growth; it is continuous 
with the general network of trabecule. 

At other points the cartilage is seen to have been penetrated by a tissue 
in which giant cells are not present (or only in the deeper parts), but consisting 
rather of spindle-shaped connective-tissue cells, a little loosely arranged, and 
unmixed with definitely inflammatory cells. In one spot this tissue can be 
seen to actually perforate the cartilage and spread over the surface to a 
limited extent. This external tissue is more fibrous than the main stroma 
of the growth. The under surface of the cartilage in the immediate vicinity 
of the perforation shows shallow depressions as if there had been actual erosion 
of the cartilage by the growing mass. 

Apart from consideration of the nature of the growth, the tumour is 
of interest because of its intense vascularity, with very regular bone-formation. 
The sharp demarcation from the normal bone and the later penetration of the 
articular cartilage are also features of interest. The diagnosis would lie 
between a simple osteoma and a myeloid sarcoma, and there are arguments 
in favour of and against each. The diagnosis of osteoma would rest on the 
preponderance of loose osseous tissue, of a different type from normal, sharply 
demarcated from the surrounding bone, exciting little inflammatory reaction 
in that bone, and presenting giant cells which are actually concerned in the 
deposition of the bone characteristic of the tumour. This is refuted, however, 
by the existence of intense vascularity of the stroma, and by the presence 
of a definitely spindle-celled stroma in which the giant cells lie. The com- 
mencing invasion of the superjacent cartilage is another factor in favour of a 
diagnosis of myeloid tumour with abundant bone-formation. 


COMMENTS. 


These three cases are examples of endosteal sarcoma in which ossific 
changes have taken place. This fact, so far as we are concerned, is accidental, 
but we can hardly pass it by without drawing pointed attention to the teaching 
of modern text-books. In them, ossification is regarded as a change which 
is peculiar to the periosteal or subperiosteal sarcomata, and it is inferred that 
the periosteum is responsible for it. Erichsen, Ziegler, and Keen (Surgery, 
vol. ii, p. 70), however, recognize that ossification is met with in both forms. 

It is absolutely certain that the new bone-formation was independent 
of the periosteum in both the astragalus and the tibial tumours—whilst 
in that of the humerus we think it is also beyond doubt. 

The active element in the process appears to be the sarcoma cell. It is 
around this cell that the calcareous particles are deposited, sometimes in well- 
marked granules, sometimes as a haze in which the particles are too small 
to be recognized, but eventually thickening into non-laminated trabecule 
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of irregular shape. The process does not seem to be preceded by a tendency 
to necrobiosis—the explanation of ordinary calcareous degeneration—for 
where ossification is proceedingly rapidly there is usually a very marked 
increase in the connective-tissue development, and the nuclei show well, and 
the vascularity is marked. Often also there are signs of a tendency to definite 
arrangement which justifies the use of the term ossification rather than that 
of calcification, and which is opposed to the idea of death. On the other hand, 
the cells showed a tendency to shrink, or, in the case of the giant cells, to lose 
their numerous nuclei after inclusion or as the calcification process began. 

Just as in a chondrosarcoma, when ossification begins, the lime salts 
are deposited in the matrix in the immediate vicinity of a cell, so in these 
cases the calcareous particles are laid down in the intercellular substance. 
The process may be contrasted with that seen in an endothelioma of the 
humerus which one of us has recently had the opportunity of studying. 
Calcification was a marked feature, and the calcareous masses were very irregu- 
lar, and showed no trace of any arrangement. The lime salts were deposited 
in the interior of the cells themselves (in the cytoplasm), whilst the process 
was more obviously associated with necrosis of the cells, the nuclei in the 
vicinity of the calcification staining badly or not at all. 

But not only was the bone-formation independent of the periosteum: 
in all three cases it occurred chiefly within the limits of endosteal bone- 
formation. In the tibial growth this peculiarity was very noticeable ; here 
the tumour tissue between the surface of the bone and the periosteum con- 
tained no ossifying areas, and in that filling the medullary canal they were 
rare, but between the normal trabecule there was a copious development of 
abnormal ones. 

Ossification in this situation in an infiltrating sarcoma is probably not 
very uncommon, and we have found exactly similar appearances in a case 
which was almost certainly one of periosteal sarcoma, in which the growth had 
eroded and invaded the upper part of the shaft of the humerus. The main 
mass of the growth showed no tendency to form bone ; but where the growth 
had invaded the spaces between trabecule which had not been absorbed, 
there were numerous irregular patches of non-laminated bone scattered about 
in the tumour tissue filling up the intervals between normal trabecule. 

What is the explanation of this? We have already stated our belief 
that the active element in the ossification of these endosteal sarcomata is the 
sarcoma cell, and it would seem to us that environment must have something 
to do with it. We are not able to adduce any proof of this statement, but 
it is the impression that has been forced upon us by the study of these cases. 
Doubtless bone-cells would be set free as the trabecule were destroyed, and 
would mingle with the sarcoma cells and with the connective-tissue cells of the 
medullary tissue. There would seem to be nothing improbable in ossification 
occurring in sarcoma tissue thus reinforced. 

Finally, it is evident that ossification in a sarcoma is not necessarily a 
sign of a low degree of malignancy. The large masses of bone which form in 
some of the periosteal growths are often associated with a very long history, 
sometimes of a number of years ; but in our tibial case the growth was very 
malignant, and quickly destroyed life. 
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THE TREATMENT OF URETHRAL STRICTURE 
BY EXCISION. 


By R. HAMILTON RUSSELL, MELBOURNE. 


Foreword.—The method of operation described in the following paper 
is based on a fact which up to three or four years ago was quite unknown 
to me, and is to the best of my belief not generally recognized. The fact is 
that the male urethra may be slit up from the membranous portion to the 
meatus (with, of course, division of the scrotum in such a ease), or to a 
less extent, with the assurance that no harm will result, and that no difficulty 
will be experienced in restoring its integrity, provided efficient perineal 
drainage of the bladder is secured during healing. In ordinary single 
stricture of the bulbous urethra it is not necessary to invade the scrotum ; 
an exposure of three or four inches of the channel, from the membranous 
urethra forwards, can be readily secured, and this is usually sufficient. 

The urethra when slit up is converted from a tube lined with mucous 
membrane into a ‘riband’ covered with mucous membrane; its restoration 
is to be left entirely to natural processes, and will depend upon the obvious 
fact that a strip of mucous membrane flanked on either side by raw tissues 
which tend naturally to fall together and cohere, will, when this has taken 
place, be of necessity re-converted into a tube. 

Should the scrotum have to be divided and the penile urethra slit up, in 
a case of multiple stricture, the skin of the scrotum and penis must be sutured, 
but the urethra is left to take care of itself. 

Finally, given a stricture at any point of the slit-up urethra, the damaged 
portion is exposed to plain view and can be readily excised, the two ends of 
the urethral ‘riband’ being then brought together by five catgut sutures, 
after which it is left to convert itself into a tube in the way I have described. 

Wherever in the following paper, in reporting a case, it is stated that 
what I call the ‘ hypospadias operation’ was performed, I wish it to be 
understood that I should not employ it now. It is an operation which 
has proved of incalculable value to me in suggesting the far better method 
which is here brought forward ; but I see no reason to suppose that I shall 
ever perform it again. 

In the following paper I shall endeavour to elaborate the foregoing general 
statement, show how the principles indicated above work out in actual 
practice, and report six of my own cases, together with two additional ones 
the notes of which have been supplied by the kindness of my colleague, 
Mr. Fay Maclure. 


In the march of surgical progress the treatment of urethral stricture has 
always seemed to lag somewhat behind. The methods at present in use, 
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other than preventive methods, may be ranged into two classes: (1) Those 
that do not involve a perineal operation ; and (2) Those that do. 

The first group comprises: (a) Simple dilatation ; (b) Internal urethrotomy. 
The second comprises : (c) External urethrotomy ; (d) Excision of the stricture. 

Between these two classes there is a great gulf fixed, for all surgeons of 
experience are agreed as to the immense advantage of avoiding an operation 
on the perineum; and the question whether there shall or shall not be a 
perineal operation is decided upon the issue as to whether or not it is possible 
to introduce an instrument through the stricture. If an instrument of any 
kind can be coaxed through, simple dilatation can be carried out, aided, if 
the surgeon chooses, by internal urethrotomy. If the stricture proves 
impassable, then a perineal operation has to be performed, which commonly 
takes the form of external urethrotomy after the method of Wheelhouse, or 
some similar procedure. Excision of the stricture has never been very gencrally 
practised, and is attempted in only a small minority of cases; the reason is 
that the operation, as usually performed, is difficult and uncertain in its results, 
and surgeons are a little shy of it, in the natural fear lest things should be made 
worse instead of better. External urethrotomy, which gives immediate relief 
in conditions of great urgency, has proved in a large number of cases to be 
elusive and disastrous in the long run, and to eventuate in the most intract- 
able kind of cicatricial stricture. This is so well recognized by surgeons of 
experience in this class of work, that they urge that great pains should be 
taken to obviate the perineal open operation. Moreover, they are rather 
inclined to pride themselves on seldom or never being defeated by the difficulties 
offered by the most formidable stricture, so that they will expend long periods 
of time and much patience upon prolonged sittings under anesthesia, in the 
endeavour to find a way past the stricture for a fine bougie. For many years 
I have held and acted upon such views, although I must confess that I have 
occasionally been beaten by a tight stricture, despite prolonged attempts 
under anesthesia conducted with what seemed to me exemplary patience, and 
at last have been driven to external urethrotomy, which in such a case means 
evading a present difficulty at the price of aggravating it in the future—a 
very unsatisfactory piece of surgery indeed. 

I desire to bring before the profession a simple and safe method of 
performing the radical operation of excision of urethral stricture which I have 
practised for the last three or four years with great satisfaction. It has not 
only entirely superseded the operation of external urethrotomy in my practice, 
but the results have been such as to even quench my enthusiasm for 
prolonged and patient attempts at getting an instrument through a tight 
stricture ; so that I am now distinctly of opinion that to find a way through a 
stricture of any severity is of very questionable benefit to the patient ; rather 
will he be more fortunate in having it excised than in having it dilated. Let 
me explain that this method does not entirely do away with the use of dilating 
instruments after the operation; but their use is reduced so much, and the 
part they are required to play, which is in the main precautionary, is so easy 
of accomplishment and so light, that it really bears no resemblance to their 
employment in cases where dilatation of a stricture of even moderate severity 
is being undertaken. 
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I shall probably succeed best in making the whole matter clear by briefly 
stating the history of the operation, and the manner in which I was led to 
its performance in the first instance. In the Australian Medical Journal 
of December 23, 1911, I published a suggestion for mitigating the sufferings 
of patients with very intractable stricture by an operation which laid 
open the perineal and scrotal portions of the urethra, thus simulating 
artificially the main features of perineoscrotal hypospadias. The urethra 
was opened in the perineum, and slit up from the bulb forwards as far as the 
root of the scrotum; the scrotum was also divided, and the testes were each 
sewn up in a-separate scrotal bag; the scrotal portion of the urethra was slit 
up as far as the root of the penis. The man had in future to pass water in 
the feminine manner. 

I instanced two examples in which this plan had been carried out with 
very great benefit. One obvious shortcoming attaching to this operation is 
that it may be impossible to get behind the stricture should it be very far 
back in the bulb. Even in such a case, however, I was hopeful that experience 
might prove the operation to be worth doing, as it would enable the surgeon 
to deal directly with the stricture, with the advantage of direct vision, which 
is a very different matter from dealing with it per urethram. 

There is yet one more notable feature of the operation, which is this: 
if at any time it is desired to close the urethra and restore the channel 
to its normal state, to do this will be a very easy matter. Indeed the 
operation arose, in the first instance, at a time when my thoughts were 
much directed to the subject of hypospadias, and I had conceived the 
project of first converting the subject of a bad stricture into a case of hypo- 
spadias, and then operating on him for that condition, making a new urethra 
independent of the stricture. My first patient, however, found such com- 
plete relief from the initial operation that he declined any further procedure 
for the repair of his urethra. 

The following case is instructive, though it is not a case of stricture, but 
of complete severance of the urethra. 


R. L. B., age 26, was admitted to the Alfred Hospital, November, 1910. Four 
weeks prior to admission he sustained a severe injury to the perineum by falling across 
an iron bar. Ever since the accident he had been passing water with great pain, 
difficulty, and bleeding ; there was, however, no extravasation. There was a hard 
defined swelling about an inch in length in the course of the urethra in the perineum. 

At the operation it was found that the urethra had been completely divided, 
and the distal severed end doubled back upon itself into the urethral channel, causing 
the small but defined swelling that was felt externally, and leaving an inch or more 
of the urinary channel formed only by the external fibrous sheath of the urethra, 
which had evidently escaped laceration. In order to restore the urethra, the doubled- 
back portion had to be fully slit up longitudinally, and also the end of the proximal 
torn portion ; the ends were then adjusted, and sutured together with catgut. As I 
expected future trouble, and thought this was eminently a case in which great 
advantage might accrue from having immediate access to the anticipated stricture, 
I performed the hypospadias operation, and drained the bladder with a rubber 
catheter introduced through the perineum. To my great surprise, however, no 
stricture formed, and after waiting twelve months I repaired the scrotum and urethra 
with perfect ease, thus restoring the patient to his normal condition. In July, 1913, 
no instrument having been passed for two years, a full-sized bougie passed without 
any hitch whatever. 














378 THE BRITISH JOURNAL OF SURGERY 


The outstanding facts proclaimed by this case are: (1) The urethra 
may be slit up to any extent longitudinally, and repaired easily without damage ; 
(2) A simple annular cicatrix in the urethra has little or no tendency to produce 
troublesome stricture, provided the ends are neatly adjusted and sutured, and 
that the healing process is protected from disturbance by urine; (8) As a 





Fic. 204.—The perineal incisions. 


corollary of the two previous 
statements, the urethra may 
be freely slit up and con- 
verted into a ‘riband’ in- 
stead of a tube, and can 
then be neatly and accurately 
sutured; and (4) This plan 
presents great advantages 
over the ordinary method of 
suturing the urethral tube 
over a catheter. 

The formal operation is 
carried out in the extreme 


lithotomy position, with the pelvis well raised, and is done in the following 


three stages :— 


Stage 1.—Exposure and opening of the membranous urethra and slitting 


it up forwards towards the stricture. 


Incision as for perineal prostatectomy 


at the central point of the perineum 
(Fig. 204, behind dotted line). The ischio- 
-rectal fossa is opened up on cither side, 
and a bifid retractor used to draw the 





Fic. 205.—The central tendon and 
its attached muscles exposed ; a bifid 
retractor draws back the external 
sphincter. 





an inverted A having the apex 





206.—The membranous urethra 


slit up longitudinally ; silk thread retrac- 
tors have been introduced into the mar- 
gins of the opening. 


external sphincter backwards, while that muscle is detached at the central 
tendon connecting it with the bulbocavernosus muscle (Fig. 205); the bulb 


and the transverse perinei muscles are drawn forward, and the membranous 
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urethra and apex of the prostate exposed exactly as in the operation of 
perineal prostatectomy (Fig. 206). The membranous urethra is next opened 
longitudinally, a silk thread retractor introduced into either side of the 
opening, and the urethra then slit up forwards until the back of the stricture 
is encountered. 

Stage 2.—Exposure and opening of the urethra in front of the stricture 
and slitting it up backwards towards the stricture. 

Median incision, meeting the apex 
of the former incision (Fig. 204, in 
front of the dotted lines). <A director 
or Wheelhouse staff is passed, and the 
urethra opened upon it in front of the 
stricture. Silk thread retractors are 
introduced into the margins of this 
opening also, and the urethra is slit 
up backwards to the stricture, so that 
the length of the urethra, including 
the strictured portion and an inch or 
two behind and in front of it, will be 
plainly exposed (Fig. 207). 

Stage 3.—Excision of the stricture 
and suturing of the urethra. 

The strictured portion of the 
urethra, together with the fibrous 
extra-urethral masses, is now excised 
completely; the cut ends are then 
loosened and freed by undercutting 
(Fig. 208), and brought together accu- 
rately by five interrupted sutures of 
catgut (fig. 209). 

Leaving the urethra without any 
further sutures, a rubber catheter is 
fastened in the bladder, and the two 
lateral incisions in the perineum are Fig. 207.—The urethra in front of the 

: ° stricture opened on a director, and the stric- 
sutured with deep silkworm - gut ture and its peri-urethral fibrous masses 
sutures, two on either side (Fig. 210). exposed. 

No sutures are placed in the perineal 
wound in front of the catheter. The catheter must be left for at least a week ; 
it may then be removed, and the perineal wound allowed to heal. 

The foregoing sets forth briefly the steps of the operation; there are, 
however, one or two matters which should be alluded to in greater detail. 

When the stricture is fully exposed in the operation, the following -points 
must be specially noticed: (1) The peri-urethral masses of fibrous tissue 
which caused the obstruction; (2) The dilatation of the urethra behind the 
obstruction ; (3) Owing to the pressure of the urine forward against the 
stricture, it will frequently be observed that the urethra, in addition to being 
dilated behind the stricture, will have become somewhat pushed to one side, so 
that a condition approaching to an S-curve appears in the channel at the point 
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of obstruction, and the directions of the urethral channels behind and in front 
of the stricture no longer correspond, but are out of alignment; in fact the 
posterior urethra tends to be pushed forward and to one side of the stricture, 
greatly aggravating the difficulty of micturition, and rendering the introduction 





Fic. 208.—The stricture and the sur- 
rounding fibrous tissue have been ex- Fic. 209.—The cut ends united by 
cised, and the cut ends of the urethra ; Dien interrupted sutures. : 
are loosened and freed by undercutting. 


of an instrument almost impossible. This is shown in a somewhat exaggerated 
way in Fig. 207. 

Again, the surgeon must decide as to his exact procedure after the stricture 
is exposed to view; the urethra will appear as a ‘strip,’ interrupted and 
damaged at the seat of stricture, and the exact amount it will be necessary to 

remove must be determined 

on the spot. If the mucous 
membrane seems but little 
damaged, only the _ peri- 
urethral masses need be cut 
away. As a rule, however, 

it is necessary to excise a 

portion of ragged and injured 

mucous membrane. It will 
be found that the complete- 
ness of the exposure renders 


: 4 ies it easy to conserve the 
Fic. 210.—Suture of the lateral perineal incisions, the ro % ‘ h 
median wound being left open; a catheter is fastened Mucous Membrane to the 


in the bladder. utmost; nevertheless I have 
on more than one occasion 





removed upwards of an inch of the urethra. 

The position of the catheter insures that the urethral wound which has 
been sutured shall be protected from contact with urine during healing ; when 
the catheter is taken out it will be found that the wound will close very rapidly, 
and healing will be complete in a few days. In brief, the restoration of the 
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urethral tube is left entirely to natural processes, as stated at the outset. When 


healing has taken place it is always 
found that the patient passes water 
naturally in a full stream. 

Several weeks are allowed to 
elapse after the operation before an 
instrument is passed to ascertain 
the exact condition of the urethra 
at the point of suture. As a rule 
this spot can be felt, and but little 
more, with a good-sized bougie, and 
in any case it is at once dilated 
gently up to the full size. Lister’s 
graduated instruments are always 
used. The further management of 
the case is very easy, and resolves 
itself into the occasional passage of 
a full-sized instrument as a precau- 
tionary measure, the intervals being 
quite long ; altogether a very differ- 
ent kind of procedure from that 
required in an ordinary case of 
stricture treated by dilatation. 

In Case 6, in which a very bad 
stricture in the bulbous urethra was 
complicated by multiple strictures 
in the penile portion, I slit up the 
urethra from the membranous por- 
tion to within an inch of the meatus, 
dividing, of course, the scrotum 
(Fig. 211). 





Fic. 212.—Suture of the wounds shown in the previous 
figure ; in the penile portion the margins of the urethra 
are included in the skin suture. 


by a right inguinal hernia, which was operated upon at the same time. 








Fic. 211.—Multiple strictures in the penile 


urethra, exposed by dividing the scrotum and 
penis; a co-existing stricture of the bulbous urethra 
is exposed as before. 


The stricture of the bulb was excised, and the penile strictures 


treated'plastically. No special 
sutures were put into the 
urethra other than those at 
the seat of excision ; only in 
the penile portion the lateral 
margins of the urethra were 
caught up and approximated 
by inclusion in the skin 
sutures. The skin and scro- 
tum were sutured, and healing 
took place uneventfully 
throughout (Fig. 212). <A 
full-sized instrument was 
easily passed for the first time 
five weeks after the operation. 
The case was also complicated 
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In conclusion, I would endeavour to indicate what seems to be the exact 
place of this operation in the surgery of urethral stricture ; and in order not to 
appear to make exaggerated claims for it, I will simply indicate its position 
in my own practice. 

1. In all cases of stricture that are not easily managed by dilatation, 
excision of the stricture is advised. 

2. In all cases of stricture that are easily managed by dilatation, no further 
operation is advised ; nevertheless, even for patients in this category who may 
desire to be rid’ of even a moderate stricture, the operation, in my opinion, 
enables us to offer them a safe and efficient remedy. 

3. It will thus be seen that this operation should, in my opinion, entirely 
supersede both internal and external urethrotomy as now performed. 


REPORT OF EIGHT CASES. : 
(Exclusive of the case of Rupture of the Urethra described above.) 


Case 1.—E. S., age 18. Admitted to Alfred Hospital, September, 1911. Had 
suffered from trouble with micturition since he was eight years old ; possible cause, 
infection in childhood. Twice during the last two years has been under treatment 
at the Alfred Hospital for complete retention, which on both occasions had been 
very difficult to relieve. The stricture was excised on September 14, and the hypo- 
spadias operation performed. This was closed in 1912, as there was no sign of return 
of stricture, and after this had been done no instrument was introduced for twelve 
months, when a full-sized bougie passed easily. 

Case 2.—A. C., age 39. Admitted to Alfred Hospital, December, 1912. Dura- 
tion of stricture, eighteen years. On admission, passed water with great difficulty 
and straining. Stricture excised ; the first instrument (a full-sized one) was passed 
quite easily seven weeks after the operation. He comes every three months for 
inspection. He has married and become a father since the operation. 

Case 3.—E. B., age 48. Admitted to Alfred Hospital, December, 1912. Recent 
extravasation, for which perineum had been incised before admission to hospital ; 
passing all water through perineal wound; there was present also a phlegmonous 
swelling (urinary infiltration) in hypogastrium to right of mid-line. Stricture excised, 
December 31. First instrument passed April 18, 1913, three and a half months 
after operation, when full-sized bougie passed with ease. 

Case 4.—A. D., age 48. Admitted to Alfred Hospital, June, 1913. Gonorrhcea 
twenty-seven years ago; stricture evident for last four years. On admission, urine 
passed guttatim ; no instrument could be passed. Excision of stricture, June, 1913. 
First bougie passed a month after operation, when Lister 9-12 passed easily ; next 
instrument three months later, when Lister 11—14 passed easily. 

Case 5.—S. B., age 55. Admitted to Alfred Hospital, October, 1913. Had 
internal urethrotomy performed twelve years previously. For the last six years 
had been treated every few weeks at the Alfred Hospital by dilatation ; stricture 
refractory and difficult to treat. Excision performed, October 28. First instrument 
passed at end of January, 1914, when full-sized bougie passed easily. 

Case 6.—The case described above, with multiple strictures and right inguinal 
hernia, in which almost the entire length of the urethra was slit up, illustrated in 
Figs. 211 and 212. : 





The two following reports have been kindly supplied by my colleague, 
Mr. Fay Maclure, assistant surgeon to the Alfred Hospital. 

Case 7.—S. R., age 50. Gonorrhea thirty years ago. Difficulty in micturition 
ten years ; urine now escapes in a dribble only. There is a hard cylindrical mass 
in the perineum, about two inches in length. Attempts with filiform and other 
bougies were unsuccessful. 
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Operation of excision according to method described above. Catheter removed 
on the fifth day. Wound closed seventeenth day after operation. One month after 
leaving hospital, Lister bougie 10-13 passed readily; five months later the same 
instrument was again passed with equal facility. . 

Case 8.—B. S., age 60. Difficulty in micturition forty years; great difficulty 
for twenty years ; dribbling (no stream) for five years. Efforts to pass the stricture 
with bougies failed. 

Operation, January 9, 1914.—Excision as described above. First instrument 
passed five months later, when Lister 12-15 passed easily. 


Note on Perineal Drainage of the Bladder.—Perineal drainage, as 
ordinarily performed by the introduction of a catheter into the bladder through 
a median perineal incision, is notoriously unsatisfactory for the purpose of 
protecting plastic operations on the urethra from urinary contamination ; 
most surgeons, in fact, prefer suprapubic drainage for the attainment of such 
an object. Where, however, the urethra has been exposed and widely opened 
up in the way I have described, with detachment of the external sphincter 
from the bulbocavernosus muscle, bladder drainage by means of a catheter 
introduced through the membranoprostatic urethra is completely efficient ; 
but I have thought it necessary to lay stress on the non-suturing of the perineal 
wound immediately in front of the catheter; this is an obvious precaution — 
against the escape of any urine past the catheter into the urethra in front 
of it. 
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SARCOMA OF THE NOSE AND NASOPHARYNX. 
By ADAIR DIGHTON, Livrerpoot. 


In the British JoURNAL OF SURGERY, October, 1913, I reported a case of 
sarcoma of the nose, with an account of the operation performed. Since 
that time I have had a case of sarcoma of the nasopharynx under my care, 
and upon which I have operated, and it may be of interest to readers not only 
to report my own cases and the results but to gather together other reported 
eases as far as possible, and so present a résumé on the subject which will 
be of use for guidance in the treatment of these most difficult cases. 

The subject naturally divides itself into (1) Sarcoma of the nose; (2) Sar- 
coma of the nasopharynx ; depending upon the point of origin of the disease. 
This division is not by any means usual at the present time, but is, in my 
opinion, essential for the proper understanding of, and the successful operation 
upon, these growths. 


SARCOMA OF THE NOSE. 


Under this heading only those growths which have been definitely proved 
to have their point of origin in the nose, or in its accessory sinuses, are con- 
_ sidered, and for the purpose of illustration I have collected reports which, 
though by no means all the recorded cases, are representative of the literature 
on the subject and have the advantage of being carefully compiled and easily 
verified : Bosworth! reports 2 cases, Farrell? 1, Price Brown? 7, Newman‘ 3, 
Walker Downie 6, Adair Dighton® 1; total, 60 cases. 

Age.—Of the 56 cases in which the age of the patient is mentioned, 
2 occurred before the age of ten; 11 between the ages of ten and twenty ; 10 
between twenty-one and thirty ; 6 between thirty-one and forty ; 16 between 
forty-one and fifty ; 11 over the age of fifty. From this it will be seen that, 
except that the disease is very rare in patients under ten, very little can be 
said as to the age of onset. 

Sex.—Of the 55 cases in which the sex of the patient is mentioned, 35 
were males and 20 females. This agrees with the majority of writers on the 
subject. 

Point of Origin— These growths usually arise from the ethmoidal 
labyrinth and the turbinals, and next in frequency from the septum. In 
32 cases in which the site of origin was determined, it was found to be from 
the ethmoid and turbinals in 17, from the septum in 11, and from the floor 
of the nose in 4. Farrel, in his article, writes that he has seen 8 cases arising 
primarily from the maxillary antrum, but as these cases are not given in 
detail I have not used them. 

Varieties of Sarcoma.—The round-celled type is by far the most common, 
occurring in over 50 per cent of the collected cases. The other varieties 
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mentioned are 38 spindle-celled, 3 melanotic, 4 fibrous, 4 myxosarcoma, 
1 angiosarcoma, and 1 glandular. 

Symptoms.—Nasal obstruction is always present and may, perhaps, be 
the one and only symptom. This was so in the case which I previously 
reported, and the nasal obstruction led to the diagnosis of, and operation for, 
adenoids at a time when there can be little doubt it was due to sarcoma. 
Frequent epistaxis is common : it is especially mentioned in 30 of the collected 
cases, and probably occurred in many more without being noted. Pain is 
infrequent and seldom complained of until the very late stages of the disease, 
when it is due to the affection of the nasal ganglia by the!growth; and 
though a discharge from the nose is mentioned in many cases, there is nothing 
diagnostic in its character. 
Deformity of the face is fre- 
quent, and depends on_ the 
duration and extent of the 
growth, but as a rule is of the 
‘ frog-face’’ type, consisting of 
a widening and flattening of 
the nasal bones, with possibly 
an involvement of the palate 
and the protrusion through it 
of fungating growths (see Fig. ; 
213). Exophthalmos is some- = 4 
times present associated with 
diplopia. An interesting sym- 
ptom noticed in my case was 
the involvement of the glands 
‘—submaxillary, sublingual, and 
deep cervical —but this was 
due, in my opinion, to an infec- 
tion via the tonsil at the time 
of the adenoid (?) operation 
performed previous to the ae 
patient coming under treat- Fic. 213.—Sarcoma of the nose. (Author’s Case.) 
ment. This symptom occurred 
in Farrell’s case and also in one reported by Braislin,? but must be considered 
rare and is, in all probability, always due to an infection of the glands by 
way of the tonsil. 

Appearance of the Growth—On examination by anterior rhinoscopy 
the tumour has the appearance of a fleshy polyp. 

Diagnosis.—In my own case the nasal obstruction was mistaken for 
adenoids, and in other published cases the growth has been mistaken for 
simple mucous polypi; but in a case of nasal obstruction, probably unilateral, 
with the presence of a rapidly growing tumour and the frequent occurrence 
of epistaxis, sarcoma must always be eliminated. 

Prognosis.—The character of the growth, as in other situations, has 
an important bearing on prognosis; a round-celled sarcoma, for instance, 
is far more malignant than one in which the fibrous tissue predominates. 
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Again, the age of the patient is important, as growth is more rapid in the 
young than in the old. In my case death resulted from metastasis in the left 
shoulder and right knee within six months of the operation, but in this case 
the gland involvement must be remembered. Price Brown reports 1 fatal 
vase in 4, Newman 2 in 3, and Bosworth 1 in 3. In all other cases the 
report is too close to the operation to be of value. 

Treatment.— As in other parts of the body, all treatments, both operative 
and otherwise, have been tried with no very marked success. Bosworth 
writes: “ The only treatment is the thorough and complete eradication of 
the growth, and this at the earliest period possible, without regard to the 
character of the tissue,” and this seems to be the recognized treatment of 
to-day. Various operations have been described, my own amongst them, 
and it seems scarcely necessary to go into them in detail, as all can be found 
described and illustrated in the various 
text-books. Price Brown recommends the 
electric cautery; but this treatment is 
open to the objection that many cases of 
sarcoma seem to take on renewed life after 
its use. 


SARCOMA OF THE NASOPHARYNX. 


Under this heading only those growths 
which have been proved to arise in the 
nasopharynx, as distinct from the nose, are 
considered ; as in sarcoma of the nose, I 
have collected one or two cases to illus- 
trate the points. Bosworth® reports 19 
vases, Adair Dighton 1, Kelsey and Brown? 
3; total, 23 cases. 

Age.—-Of the 23 cases, 2 occurred 
before the age of ten; 6 between ten and 
twenty; 2 between twenty-one and thirty ; 





4 between thirty-one and forty ; 8 between 
Fic, 214.—Sarcoma of the nasopharynx. forty-one and fifty ; and i, my own Case, 
(eames as.) over the age of fifty. The only deduction 


to be drawn from this is that 50 per cent 
of the cases occur between the ages of thirty and fifty. 

Sex.—As in sarcoma of the nose, the male sex is more often affected 
than the female. In this series the ratio is 16 males to 6 females. 

Point of Origin.—With a tumour of such a large size as these usually 
are, confined in such a small space, the problem of deciding the exact point 
of origin is difficult, if not impossible, in some cases ; but from the collected 
literature it would appear that they most commonly arise from the base of 
the sphenoid and the basilar process of the occiput, and implicate the palate 
at an early stage. 

Symptoms.—As in sarcoma of the nose, the classic symptoms are nasal 
obstruction, epistaxis and nasal discharge. In addition, there is often deafness 
of the tubal varicty, due to the pressure of the tumour on the pharyngeal 
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orifice of the Eustachian tube. Glandular involvement has been described, 
but, as in sarcoma elsewhere, is of late occurrence, and must be considered 
a rare symptom. Pain is infrequent. On examination, the soft palate is, 
as a rule, seen to be pushed forward by the tumour, which is often visible 
in the oropharynx. In my own case, the tumour appeared high up in the 
neck along the line of the carotid vessels, and in such a position that it could 
easily be mistaken—as it was—for an enlarged gland. Voss, in a paper on 
** Sarcoma of the Sphenoid,” observed this symptom in four cases, but I can 
find no mention of it elsewhere, and am of opinion that it is due to the 
tumour being pressed outwards by the resistance of the hard palate and 
posterior pharyngeal wall. 

Appearance of the Growth.—These tumours present, when seen, the 
appearance of a rounded encapsulated growth of a pinkish colour. They 
are soft to the touch in 
contradistinction to the 
hardness of a _ true 
fibroma or carcinoma, 
and they bleed freely 
on examination. 

Prognosis.— Voss, 1° 
in the paper already 
referred to, says that 
the prognosis is bad, for 
death ensues in about 
three years; in the 23 
collected cases, out of 
12 in which:a report is 
given, only 2 were alive 
at the end of five years. 

Treatment.— Again, 
as in sarcoma of the 
nose, all methods have 
been tried and multi- 


tudinous operations in- 
ns oe : ‘ Fic, 215.—Sarcoma of the nasopharynx ; natural size. 
vented with but little (Asithee’s: Case) 








if any success. 


The following is a brief report of my own case. Though time alone can 
tell the ultimate result, the patient is at present in good health, with no 
sign of a recurrence. 


Nasopharyngeal Sarcoma. 


Mrs. B., age 57, was sent to me on September 18, 1914, by Dr. David Thomson 
of Blackpool, and came complaining of a Jump on the left side of the neck which 
she had noticed for the previous six months, and which she thought was growing 
bigger. Except for this she complained of nothing beyond the feeling ** as if she 
had a thread in her throat,’’ which had lasted about the same time. There had 
been no pain, no epistaxis, no discharge, and no deafness. 

On Examination.—A large lump was plainly visible situated high up on the 
left side of the neck in the line of the carotid vessels. It was freely movable, firm 
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to the touch, and was not tender. On examination of the mouth, the soft palate 
was seen to be markedly infiltrated on the left side (Fig. 214), the left tonsil was 
swollen and hyperemic, and on nasopharyngeal examination a large tumour could 
be seen covering the pharyngeal orifice of the left Eustachian tube. On palpation 
of the nasopharynx nothing could be felt. 

Diagnosis.—With my other case rather too vividly in mind, I made a diagnosis 
of sarcoma of the nose with involvement of the soft palate and glands of the neck, 
and advised operation. 

Operation.—Under chloroform anzsthesia—Dr. Dora Wheeler—in the Rose 
head-hanging position, I operated on September 20, and performed the operation 
I have previously described under the name of sub-labial-lateral rhinotomy, 
and in addition removed a wedge-shaped section of the upper jaw and palate 
so that the infiltrated area was widely excised. I completed the operation by 
removing the left tonsil and the infiltrated tissue on the left side of the naso- 
pharynx, and was congratulating myself on an unexpectedly easy operation, when 
I found that something—the apparent gland in the neck—had prolapsed into the 
throat ; but as the patient’s condition was none too good, I packed the naso-antro- 
pharyngeal cavity and returned her 
to bed. On the next day it was 
obvious that the prolapsed sub- 
stance was in reality a nasopharyn- 
geal sarcoma which I had mistaken 
for a gland ; this had been pushed 
outwards into the neck by the re- 
sistance of the palate and pharyn- 
geal wall, and had only appeared 
in its true position after their 
removal. A_ week later, again 
under chloroform anesthesia, I 
operated and with much difficulty 
removed, or rather delivered, a 
large sarcoma weighing four and a 
half ounces (Fig. 215) from the 
nasopharynx. It was attached to 
the basal process of the sphenoid 
and the basilar process of the 
occipital bone, and was apparently 
encapsulated. It came away from 
its attachments quite easily, but 
was very difficult to deliver, and 
it was only by grasping it with 
tongue forceps as a last resort that it was eventually removed. 

Pathological Report.—Specimens were sent to Dr. Burnet after both operations, 
and he reported that a section through the base of the growth removed at the first 
operation showed evidence of fibrosarcoma, whilst the section through the centre 
of the same growth was typical of round-celled sarcoma. The specimen removed 
at the second operation was a round-celled sarcoma undergoing fatty degeneration 
(Fig. 216). 

After-History.—Patient made a good recovery from the operations with less 
shock than would be expected ; but on the tenth day after the second operation 
the temperature rose, and Dr. John Owen, whom I asked to see the patient, diagnosed 
a septic bronchopneumonia, which was probably inhalatory in origin. This naturally 
hindered the convalescence, but eventually subsided. 








Fic. 216.—Microphoto of Fig. 215, showing fatty 
degeneration. 





There is one point worthy of note in this case. Having previously had 
a case of sarcoma of the nose with implication of the glands in the neck, I 
was too hasty in diagnosing this growth as another of the same kind, whereas 
in reality there is no doubt it originated from the sphenoid, and that 
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the implication of the palate and tonsil were secondary to it. The patho- 
logical report confirms this, as the palatal growth was of the fibrosarcoma 
type, whilst the nasopharyngeal growth was undergoing fatty degeneration 
and was evidently the primary focus, though one can hardly believe that the 
growth had only been forming for some nine months at the outside. 

As to the operation, though it was certainly difficult, I can see no advan- 
tage to be gained by either preliminary laryngotomy or ligature of the carotids, 
both of which are advised in text-books, for granted a good anesthetist and 
a good assistant, the hemorrhage is not in itself sufficient to justify these 
measures. It must also be remembered that the septic pneumonia which 
occurred did not commence until long after a temporary laryngotomy would 
have. been closed, and so would not have been prevented by it. 
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A METHOD OF AMPUTATION AT THE ANKLE-JOINT WHICH 
LEAVES THE HEEL INTACT: TIBIO-CALCANEAL RESECTION, 
WITH AMPUTATION OF THE REMAINDER OF THE FOOT. 


NOTES AND ILLUSTRATIONS OF SEVEN CASES. 


By C. GORDON WATSON, Lonpon.* 


THE method about to be described has produced excellent results in the seven 
cases operated on, and in the author’s opinion has provided more serviceable 
stumps than could have been obtained by Syme’s or Pirogoff’s amputations. 

The main principles of the operation are to leave the original walking- 
surface of the heel intact, and to preserve the malleoli; to amputate the foot in 
front of the os calcis, together with the astragalus ; to remove the cartilaginous 
surfaces of the lower ends of the tibia and fibula and of the upper surface of 
the os calcis; and then to wedge the os calcis between the malleoli, and pin 
it there with an excision pin driven through the heel (to be removed in about 
a fortnight). 

The following advantages are claimed for the method :— 

1. The patient walks on the original heel-pad, which has been accustomed 
to carry weight and to bear pressure. 

2. A club-shaped stump is secured by not removing the malleoli, which 
gives a firnt hold to the ‘ uppers ’ of an ordinary boot. 

3. The shortening of the limb is reduced to a minimum (about an inch 
on the average). 

4. No expensive artificial apparatus is necessary. An ordinary boot can 
be worn (a great advantage for hospital patients) if the sole is stiffened with 
a sheet of metal and a block provided for the tocs. 

5. Owing to the original heel-pad being left intact, weight can be borne 
on the stump at an early date without risk of pain or undue pressure. 

The method may be employed in lieu of Chopart’s amputation (when 
this operation is possible) without the risk of backward tilting of the os calcis 
from contraction of the tendo Achillis. Less skin is required for the dorsal 
flap than in Chopart’s amputation, and the stump is no less serviceable for 
walking. 

Technique of the Operation. 

1. Excision of the astragalus. 

A curved semilunar dorsal flap is cut, extending from half an inch below 
and behind the tip of the internal malleolus to a quarter of an inch below the 


* A short account of the operation is given under my name in Burghard’s System of 
Operative Surgery, 1909, vol. i, p. 200, and the method is referred to in Spencer & Gask’s 
Practice of Surgery, 1909, p. 583, and in Waring’s Operative Surgery (4th edition), p. 756, 
under my name. 
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tip of the external malleolus. The central point of the flap should be one and 
a half inches distal to the mid-point of a line joining the malleoli, and should 
cross the astragalo-scaphoid joint. This flap is dissected up to the level of the 
ankle-joint, the extensor tendons are divided, the anterior tibial vessels ligatured, 
and the antcrior tibial and musculocutaneous nerves cut short. The ankle- 
joint is then opened from the frent, and the foot is forcibly depressed (the 
equinus position in cases of talipes facilitates this stage of the operation). The 
internal lateral ligament is severed from its attachments to the astragalus, 
with the edge of the knife kept close to the bone, and the anterior and middle 
fasciculi of the external lateral ligament are similarly dealt with. With the 
foot held in an inverted position, the knife is passed from without inwards 
between the astragalus and the os calcis, dividing the interosseous ligament. 
The astragalo-scaphoid joint is next opened, 
and the head of the astragalus freed. The 
body of the astragalus is then seized with bone 
forceps, and twisted round so as to detach it 
from the posterior ligament of the ankle-joint 
and from the posterior fasciculus of the ex- 
ternal lateral ligament. 

2. Removal of cartilage from the lower ends 
of the tibia and fibula and from the upper sur- 
face of the os calcis. 

With a broad gouge, the cartilage is re- 
moved from the upper articular surface of the 
ankle-joint, working from within outwards, so 
that the gouge is checked against the inner 
surface of the external malleolus. 

The upper articular cartilage on the os 
calcis is removed with a gouge, chisel, or saw, 
the sustentaculum tali cut off with bone for- 
ceps, and the sinus pedis cleared of fibres of 
the interosseous ligament and extensor brevis 
digitorum. The tendo Achillis is then divided 
subcutaneously with a tenotome, together with 
any contracted fibrous tissue around it. 

3. Amputation of the foot eee oe ee 

Up to this point the foot has been left — operation. 
articulated to the os calcis for purposes of 
manipulation. A plantar skin-flap is cut, which commences at the extremi- 
ties of the dorsal flap and extends along the lateral aspects of the foot- to 
half an inch in front of the tubercle of the scaphoid on the inside, and half 
an inch in front of the prominence of the base of the fifth metatarsal on the 
outside, curving across the sole between these two points. The os calcis is 
then disarticulated from the cuboid, and the separation of the foot completed 
by cutting from behind forwards obliquely through the soft parts of the sole 
to the margins of the skin flap, keeping the knife as close to the bones as 
possible. 

Before fixing the os calcis to the tibia, the plantar vessels are tied, the 
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plantar nerves cut short, and the anterior articular surface of the os calcis 
removed. The os calcis is then wedged into the gap between the malleoli, 
and a six-inch steel excision pin is driven through the middle of the skin of 
the heel and through the os calcis into the centre of the shaft of the tibia. 
About two inches of the pin are left projecting from the stump. 

If any tension remains in the region of the tendo Achillis, further sub- 
cutaneous cutting may be necessary, but great care must be exercised to avoid 
injury to the posterior tibial vessels. 

The flaps are now sutured, and a small drainage tube employed. The 
use of a tourniquet facilitates the operation, but if employed care must be 
taken to avoid an accumulation of blood under the dorsal flap (see Case 1). 

The drainage tube may 
be removed on the second 
day, and the excision pin on 
about the fourteenth. The 
stump should then be put into 
plaster for six weeks or so, to 
avoid any displacement back- 
ward of the os calcis before 





patient is allowed to walk on 
a peg leg, taking purchase 
from the knee, as soon as the 
plaster has been applied. 


The seven operations have 
been performed respectively : 
for long-standing talipes 
equinovarus with severe 
deformity following infantile 
hemiplegia (2 cases), for tro- 
phic ulceration and deformity 
of the foot following infantile 
paralysis (3 cases), for trophic 
ulceration of uncertain origin 
— syringomyelia ? — (1 case), 
Fic. 218.—A. H. Radiograph taken three and a half and for melanotic sarcoma in- 

a volving a cleft between two 
toes (1 case). 

The first operation was performed in April, 1906, and the last in November, 
1913. All the cases have been seen recently except the case operated on for 
sarcoma. This patient died from some unknown cerebral condition two years 
after operation; enquiry was made as to the condition of the foot from the 
relations, who stated that it had given no trouble up to the time of death. 

Although the aim has been to secure bony union between the tibia and 
os calcis, this does not seem to be essential to success. In Case 6, union is 
fibrous, and some movement takes place in walking. Whether or no a limited 
range of movement is preferable to firm bony union, it has certainly not proved 














firm union has occurred. The ’ 
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to be a defect in this case; the patient is able to work as a domestic servant, 
and expresses herself well satisfied with the stump. In two of the other 
cases it appears from the radiographs that union has taken place by fibrous 
tissue, although there is no trace of movement between the bones. In the 
first and last cases two pins were used, and passed from opposite directions, 
i.e., one through the heel, the other through the tibia. After the dressings had 


been applied, some rubber-drainage tubing was wound round the projecting 


ends of the two pins in a figure-of-eight, to keep up tension. This was done 
because it was found difficult to overcome the shortening and contraction at 
the back of the heel, even after free use of the tenotome. In the other cases 
there was no necessity to use 
more than one pin to keep 
the os calcis in position. 


Case 1.—Infantile Hemi- 
plegia—Talipes Equinovarus. 


A. H., male, age 30, no 
occupation, admitted to the 
Metropolitan Hospital, March 
31, 1906, suffering from infan- 
tile hemiplegia with talipes 
equinovarus. 

History. — Patient has 
suffered from partial paralysis 
of the left hand and foot since 
childhood. The left arm and 
leg have been wasted and weak 
as long as he can remember. 
He is unable to obtain work 
on account of difficulty in 
walking. The deformity has 
increased during the last six 
months. 

CONDITION ON ADMISSION. 
—Extreme degree of equino- 
varus of the left foot. Patient 
walks on the dorsum of the 
foot. Marked wasting of the 
leg, chiefly below the knee, and 
also of the left arm. Callosities 
on dorsum of the foot. 

ELEctrRIcAL ReEactions.—Left thigh: normal. Left leg: calf muscles react to 
strong faradic and galvanic currents; tibialis posticus and flexor longus digitorum 
react to very strong faradic, and slightly to very strong galvanic currents; no 
reaction in extensor longus digitorum or extensor longus hallucis; tibialis anticus 
and peronei react to strong faradic and galvanic currents. 

OpERATION, April 17, 1906.—The tendo Achillis and surrounding fascia were 
divided subcutaneously. Dorsiflexion of the foot was then attempted, but with 
little result. An incision was now made over the dorsum of the foot from the tip of 
the external malleolus to just below and behind the tip of the internal malleolus, 
curving downwards over the head of the astragalus. This flap was turned up, the 
ankle-joint opened, and the astragalus excised. It was still not possible to secure 
a good position for the foot, and therefore it was decided to amputate it in front of 
the os calcis. A thin slice was sawn from the upper surface of the os calcis, removing 
practically only the upper articular surface. With « gouge the cartilage was 





Fic. 219.—A. H. Showing the appliance for walking 
purposes. 
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removed from the lower surface of the tibia and from the articular surfaces of both 
malleoli. The foot was then amputated in front of the os calcis (as described above). 
The sustentaculum tali was now removed, and the os calcis was wedged into the gap 
between the malleoli, and kept in position by two steel pins, one passed from the skin 
of the sole through the os calcis into the tibia, the other passed through the inner 
surface of the tibia into the os calcis. The ends 
of these pins were left projecting, and the flaps 
were sutured. Ten days later the pins and 
stitches were removed, and the stump put up in 
plaster. Three weeks after operation the patient 
was provided with a peg leg and allowed to walk q 
about. Four months after operation he was 4 
provided with an artificial foot. Since then he s 
has been able to get about and walk without 
difficulty, and with very little limp, and _ is ;able 
to work. He tells me (December, 1913) that 
his neighbours and fellow-labourers do not know 
that he has lost his foot, and that he is anxious 
to disguise the fact for fear of diminishing his 
wage-earning capacity. ‘ 
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Fic. 220.—D. 8. Photograph taken 
four years after operation. 


Case 2.—Infantile Hemiplegia 
—Talipes Equinovarus. 


F.S., male, age 40, clerk, was 
admitted to the Metropolitan 
Hospital on June 28, 1906, suffer- 
ing from infantile hemiplegia with 
talipes equinovarus of the right 
foot, and was operated upon on 
July 3, 1906. 

The. deformity in this case 
was quite as bad as in Case 1, and 
a similar operation was performed with an equally successful result ; but healing was 
delayed owing to a collection of blood beneath the dorsal flap; this had to be 
evacuated, and was followed by sloughing of a small portion of the flap. The 
patient used a peg leg until the end of 1906, and began to walk with an artificial 
foot in January, 1907. When last seen, in December, 1913 (seven and a half years 
after operation), the patient stated that he was able to get about far better than 
before the operation, and that the stump caused him no inconvenience. This 











Fic. 221.—D. 8. Radiograph taken four years after 
operation. 
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patient and the previous case were shown at the Clinical Society, April 26, 1907,! 
and the two cases were reported and the method of operation described in the 


Lancet, in August of the same year. 


In Case 2 and in the next five cases only one pin was used, which was 


passed through the heel. 


Case 3.—Infantile Paralysis of the Right Limb. 


W. E., male, age 53. Operated on at 
the Metropolitan Hospital on November 17, 
1908. 

He had suffered from an ulcerated foot 
for more than a year. Electrical reactions of 
the muscles of the right leg and thigh showed 
no response to faradism or galvanism, and 
the limb was flail. 

He was advised to have the right foot 
removed, as it caused him great inconveni- 
ence from trophic ulceration, and it was pro- 
posed subsequently to advise arthrodesis of 
the knee to enable him to walk on the 





limb. A good stump was secured. 





Fie. 223.—F. C. Photograph taken seven 
months after operation. 


suddenly with cerebral symptoms. 


He was 





Fig. 222.—F. C. Before operation. 


shown at the Clinical Section of the Royal 
Society of Medicine.2 When seen in 
January, 1914, he stated that the stump 
had never caused any trouble, and was 
quite satisfactory. 


Case 4.—Melanotic Sarcoma of the 
Right Foot. 

E. H., female, age 52. Admitted to 
the Metropolitan Hospital with a {small 
melanotic sarcoma growing in the cleft 
between the fourth and fifth digits of the 
right foot. Operation on December 38, 1909. 
Afterwards she was able to walk on the 
stump quite well with the aid of an arti- 
ficial foot. ; 

At the end of 1911 she died rather 


There was no local recurrence of growth nor 


any external evidence of secondary deposits. Her relatives state that the stump 
was always satisfactory. She was shown at a meeting of the Clinical Section of 


the Royal Society of Medicine.’ 
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Case. 5.—Infantile Paralysis.—Talipes Varus—Hammer-Toes—Hallux Valgus. 


A. H., female, age 30, was admitted to St. Bartholomew’s Hospital on April 
20, 1910, suffering from deformity of the left foot following infantile paralysis. 

History.—Several minor operations had been performed on the foot at an 
orthopedic hospital. Patient was unable to walk, owing to pain in big and little 
toes. 

OpERATION.—April 25, 1910. Amputation of big toe with metatarsal bone, and 
amputation of little toe. Discharged healed, May 21, 1910. 

June 20, 1910. Patient returned owing to inability to walk. Amputation (by 
the above method) was advised, and performed on June 29, 1910. Recovery 
was uninterrupted and the result excellent. Patient was seen early in 1914; she 
is able to walk well, and does her work without difficulty Figs (217, 218, 219). 


Case 6.—Perforating Ulcers of 
Foot. 

D.S., female, age 24. The patient, 
a parlourmaid, was admitted to St. 
Bartholomew’s Hospital on September 
13, 1910, with a perforating ulcer on 
the sole of the left foot, 

History.—In 1902, a perforating 
ulcer appeared under the ball of the 
big toe, and the toe was amputated. 
In 1904 the second toe, in 1905 the 
third toe, and in 1906 the fourth and 
fifth toes, were similarly affected and 
removed. 

In 1909, a perforating ulcer 
appeared on the sole of the foot 
beneath the head of the second meta- 
tarsal. The foot has been useless 
since 1902. Knee-jerks absent on 
left side. Left leg cold and slightly 
wasted below the knee. Sensation to 
touch, pain, heat, and cold lost in left 
leg (syringomyelia ?). 

OPERATION.— Amputation was 
performed (by the above method) on 
September 15, 1910. Recovery was 
uninterrupted and the result excellent 
(Figs. 220, 221). Patient walks well, 
works as a domestic servant, and has 
had no further ulceration (June, 1914). 

Bony ankylosis has not occurred 

Fic. 224.—F.C. Radiograph taken seven months between the os calcis and the tibia 

lee operon. and fibula, and the patient can move 

the os calcis on the leg to a limited 

extent. She wears an ordinary boot, with a block in the toes and a piece of iron 
in the sole to prevent the sole bending up. 

















Case '7.—Talipes Equinovarus—Trophic Ulcers. 

F. C., male, age 24. A grocer’s assistant, admitted to St. Bartholomew’s 
Hospital, November, 1913. 

History.—Increasing deformity of right foot since infancy (Fig. 222). Six years 
ago treated with wrenchings and plasters. Two years ago ulcers began to appear on 
dorsum of the right foot and have never healed, despite treatment. 

OPERATION, November, 10, 1913.—By the above method. Difficulty was 
experienced in keeping the os calcis in good position, owing to the excessive shortening 
of the parts around the tendo Achillis, so that two pins were employed as in Case 1, 
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the second pin being passed through the lower end of the front of the tibia into the 
os calcis. Rubber tubing was wound round the projecting portions of the two pins 
to keep up tension. When the pins were removed fourteen days later, there was 
suppuration along the tracks of the pins, so that convalescence was retarded. 
The wound, apart from the pin-holes, healed soundly. When last seen, July 11, 
1914, the sinuses had closed and the patient was walking on the foot with comfort 
(Figs. 223, 224, 225). 
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Fic. 225.—F. C. Radiograph taken seven months after operation. 
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SPONTANEOUS RUPTURE OF A HA:MATOCELE OF 
THE TUNICA VAGINALIS. 
By F. J. F. BARRINGTON, Lonpon. 


J. L., age 59, attended the out-patient department of University College 
Hospital, London, on May 19, 1914. He stated that his left testicle had been 
swollen and hard for nine years; it was not painful, and had never been 
tapped. For the last two weeks there had been a soft swelling at the lower 
end of the tumour, with thin skin over it. On the previous night this soft 
place had broken, and about a pint of thick chocolate-coloured fluid had 
escaped ; it had continued bleeding since it broke. He had had one attack 
of gonorrhcea twenty-five years ago, but denied having had syphilis. 

On examination, the right testicle and cord appeared normal. The left 
side of the scrotum was greatly swollen, and the swelling had stripped the 
skin off the penis to the prepuce. At the lower pole of the swelling, on its 
anterior and outer aspect, were two ulcerations about the size of a sixpence ; 
the inner ulceration appeared superficial, but the outer had no visible base, 
and through it a considerable quantity of dark blood, and fragments of dark 
brown clot, were escaping. The skin over the lower pole of the swelling near 
the ulcers was red, fixed, and shiny; over the rest of the swelling it 
. was movable, and had the usual appearance of scrotal skin. On palpation, 
the whole of the left side of the scrotum was occupied by a laxly distended 
sac, with walls two to three centimetres in thickness ; it extended upwards 
to just below the external abdominal ring. There was no impulse on coughing. 
Fluctuation could be felt. Squeezing the swelling caused an increase in the 
flow of blood from its lower end. The position of the testicle could not be 
felt. The cord was thickened. There was no palpable enlargement of the 
lumbar or inguinal glands. The patient had phimosis, and a slight purulent 
discharge from under the prepuce. The Wassermann reaction was negative. 
The patient was admitted into the hospital on May 20. His temperature 
was 103°2°. The swelling felt more tense, and the skin over the lower two- 
thirds of it was red and adherent. Blood-stained fluid was still escaping, 
and on squeezing the swelling, foul-smelling gas came out. Perchloride 
compresses were applied. 

The next day redness and fixation of the skin were more marked. There 
was oedema of the whole scrotum, except at the extreme upper part and the 
extreme right side. Perchloride pustulation was present on the lower part 
of the scrotal skin. There was a marked purulent discharge from beneath 
the prepuce. The temperature was 102°2°. 

Under spinal analgesia, the cord was tied in sections just in front of the 
external abdominal ring; oedema was present at this point, and was more 
marked lower down. The whole tumour, with a large part of the skin over 
it, was removed. The wound was drained. 
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On May 22, the temperature rose to 100°8°; on May 23, to 99°8°; 
subsequently it remained normal. Suppuration occurred in the wound. The 
patient was discharged with a sinus in the scrotum on June 12, and when 
next seen, July 2, this was healed. 

In the mass removed at the operation, the scrotal areolar tissue was 
increased by cedema to about two centimetres thickness. It was not unduly 
adherent to the aponeurotic layers covering the tunica vaginalis except at 
the lower-pole of the-swelling round the.ulcers, where all the. layers..were fused 
into one. The aponeurotic coverings were thickened. On opening the swelling, 
its cavity contained dark brown fluid, and was lined by a rough, dark brown, 
fibrinous membrane, pieces of which had become detached and were free in 
the cavity. The membrane varied in thickness from a quarter to half a 
centimetre. The testicle, which appeared normal in size and shape, made a 
projection into the cavity posteriorly, about mid-way between its upper and 
lower poles ; rather less than half the surface of the testis projected into the 
sac. The opening between the sac and the exterior could not be seen from 
within owing to its being covered by a flake of membrane, but a probe could 
easily be passed through it into the cavity from without. A large quantity 
of fat was present in the cord where it had been divided. 

A histological examination of the wall of the hematocele showed it to 
consist of a zone of interlacing lamelle which stained yellowish with van 
Geison next the lumen, and red further outwards ; near the lumen the spaces 
between the lamellze contained red blood-cells, most of which were broken 
up; further outwards no cells could be seen. External to this was a 
zone in which the spaces between the lamelle were filled with polynuclear 
and mononuclear cells, and still more externally the lamelle had the 
appearance of organized fibrous tissue containing dilated vessels. Elastic 
fibres were present in the last, but absent in the two internal zones. Sections 
of a piece of the testis removed from outside the hematocele showed that 
the seminal epithelium was degenerate, mitosis was absent, and the lumina of 
the tubules contained free round mononuclear cells. In some tubules the 
lumina were partially obliterated by interlacing processes of the cells lining 
them. Immediately under the tunica albuginea most of the tubules had 
disappeared and been replaced by areolar tissue, the only trace of many of 
these tubules being the elastic fibres of the tunica propria. There appeared 
nothing unusual about the interstitial cells. Both elastic and fibrous parts 
of the tunica propria of the tubules appeared thickened. 

In the present case it appears certain that the rupture of the hematocele 
was independent of infection, since the local signs of inflammation were very 
slight when the patient was first seen, and developed with great rapidity in 
the next two days. The opening into the hematocele was small; it seems 
probable that this was the cause of the rupture being external, instead of 
interstitial as commonly occurs in hydroceles. With a small opening the 
escape of fluid into the areolar tissue would be slow, and would therefore 
have time to set up a sclerosis of the latter, thus preventing any further 
extravasation in this plane; only pressure necrosis of the skin would then 
be necessary to produce an external rupture. 

I am indebted to Mr. Trotter for allowing me to treat and publish the case. 
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SPONTANEOUS HAZMORRHAGE INTO THE TESTICLE. 
By F, J. F. BARRINGTON, Lonpon. 


Tue following case is that of a patient under the care of Mr. Raymond 
Johnson, to whom I am indebted for permission to publish it. The patient 
was a single man, age 24. He was admitted into University College Hospital, 
London, in the afternoon, with the following history. 

He went to bed quite well on the previous night; about 3.30 a.m. he 
was awakened by a severe pain in the right testicle and general unlocalized 
pain in the abdomen. On getting out of bed he at once had an attack 
of severe vomiting and diarrhoea; the vomiting continued, and another 
attack of diarrhcea occurred about ten minutes later. At 4.30 a.m. he was 
given morphia, which somewhat relieved the pain; by the afternoon the 
abdominal pain had disappeared, but the testicle ached and felt numb. 
The vomiting gradually decreased, and had ceased since noon. He had 
eaten very little, because he was afraid of renewing the vomiting, but when 
admitted he had neither nausea nor anorexia. Before the present seizure the 
right testicle had been similar to the left; at the onset of the attack it was 
not swollen, but soon became so; he had squeezed it, which he believed had 
reduced its size. The temperature was taken about an hour after the onset, 
‘and found to be normal. When sixteen years old, after a cold bath, he had 
been suddenly seized with pain in the right testicle, and there seemed to be a 
tender vein at the back of it ; he got into a hot bath, and the condition passed 
off completely in less than two hours. Four years ago he was kicked in the 
testicles by a horse, the right being rather more injured than the left, but he 
believed no permanent alteration was produced in either. He had had no 
venereal or urinary disease, and had not been subject to bleeding. 

The general condition on admission was good, he did not look ill, the 
tongue was moist, the temperature 100°2°, and the pulse 78. The blood- 
pressure was not taken before operation, but during convalescence it was 
105 mm. The abdomen was quite soft, and nothing abnormal could be made 
out in it. The urine was heavily loaded with phosphates; no blood or pus 
was present microscopically. The heart was a little irregular, but nothing 
else abnormal could be found. The left testicle was rather small, but otherwise 
felt normal. On palpation on the right side it was found that the testis was 
slightly enlarged. Testicular sensation could only be evoked on the right 
side by much greater pressure than was necessary on the left. The epididymis 
was situated posteriorly and felt slightly enlarged, but was soft and not tender. 
The vessels of the cord and vas immediately above the epididymis felt 
thickened. An indurated and tortuous cord, rather thicker than the vas, 
could be felt at this level lying posteriorly and more or less transversely. This 
part of the cord was tender on pressure. At the external ring the cord was 
little if any thicker than on the left side, and the vas was not thickened. There 
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was not the least suspicion of discoloration or fixation of the scrotal skin, and 
no oedema could be detected. The condition was thought to be due to some 
form of strangulation of the testicle. 

At 6.30 p.m., under spinal anesthesia, an incision was made over the 
right inguinal canal, and the external oblique aponeurosis and cremaster were 
slit up. The testicle was pushed through the wound. The cord was cedematous 
from just above the level of the upper pole of the epididymis downwards, but 
not upwards. A small cyst, apparently of cedema fluid, was situated in the 
posterior part of the cord about the level of the upper pole of the epididymis ; 
this corresponded in position and size to the tortuous object detected on 
palpation. There was no rotation of the cord, no mesorchium was present, 
and no cause of strangulation could be found. The veins of the upper part 
of the cord appeared rather emptier than usual. Pulsation in the artery could 
not be felt or seen; the pulse was, 
however, rather feeble as a result of 
the anesthetic. There was no cedema 
of the scrotal areolar tissue, though 
just before opening the tunica vagin- 
alis slight oedema was found in its 
parietal layer. On opening the tunica 
vaginalis, about 5 c.c. of clear yellow 
fluid escaped; the fluid was not 
blood-stained. The testis appeared 
rather larger than the opposite one 
felt, its surface was shiny, and no 
lymph was adherent to it. It was 
dark reddish blue in colour; in 
places this was uniform, in others 
there were large dark blotches with 
small areas of normal colour between one . . 
them. The tunica albuginea was  gpjqii0,320-qvertcal sotion through, testis and 
incised in front, blood-stained cedema. _ the incision made at the operation. 
fluid escaped, and tubules protruded 
through the incision; most of the latter were dark red, but there were a few 
of normal colour mixed with them. The cord was tied off, the testicle 
removed, and the wound closed. 

An incision was made into the globus major immediately after the 
operation. The apparent enlargement of the epididymis, which was rather 
darker in colour than normal, was seen to be due entirely to oedema of the 
surrounding tissues of the cord. A few spermatozoa were found, mixed with 
blood, in the oedema fluid derived from incising the epididymis, but none of 
them were motile. The patient was discharged on the fourteenth day after 
the operation. The convalescence was uneventful, except for some coarse 
gravel being passed about a week after the operation. 

On making a vertical section through testis and epididymis after 
hardening (Fig. 226), numerous hemorrhagic areas were seen on the cut 
surface of the former. These were largest and most marked at the peri- 
phery, particularly posteriorly. The whole mediastinum was completely 
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hemorrhagic, and large dark reddish areas projected forwards from it into 
the testis. The central part of the latter had a normal colour, but was 
flecked with linear hemorrhages running parallel to the trabecule. The 
epididymis was darker in colour than normal, but not as dark as the 
adjacent testis. Hzmorrhages were visible in the tunica albuginea itself. 
The areolar tissue of the cord behind the epididymis was dark with hzmor- 
rhage, and the veins in this situation contained clotted blood. 

Histologically, the nuclear staining of both the seminal epithelium and 
interstitial cells of the testis was normal, and there was no evidence of necrosis. 
In the hemorrhagic areas of the testis the interstitial tissue was densely packed 
with erythrocytes. In most places no leucocytes were seen, but in a few 
isolated areas there were considerable numbers among the erythrocytes ; 
they were chiefly polynuclears. The vessels of the testis were distended with 
blood. Hzmorrhages were present between the lamelle of the tunica 
albuginea, and in the interstitial tissue of the rete testis. In the epididymis, 
- the nuclei of the tubular epithelium stained well; in most tubules there was 
desquamation of the epithelium, and in some of them red _ blood-corpuscles 
were present in the lumina in large numbers. The vessels of the epididymis 
were full of blood; interstitial hemorrhages were present, but were much less 
numerous than in the testis. The cord just behind the epididymis showed 
hemorrhages into the areolar tissue. The vessels were dilated with clotted 
blood, the homogeneous clot being situated peripherally and adherent to the 
endothelium, while the corpuscles formed a central mass. The endothelium 
was not proliferated, and the vessel walls were not diseased. At the point 
of division the main vessels were contracted, and contained only a few red 
cells, but.some of the smaller ones were thrombosed like those lower down. A 
few hemorrhages were present in the areolar tissue, but in this situation 
these might have been operative in origin. 


In the above case, hemorrhage occurred into the testicle in the absence 
of injury, disease of the blood or vascular system, or any of the known 
causes which locally interfere with the testicular circulation—e.g., torsion of 
the cord, strangulation in a hernia, pressure of a truss, and operations in the 
region of the spermatic cord. The cases of spontaneous hemorrhage into 
the testicle previously reported are few in number, and the following are all 
I have been able to find. 


Case 1.—(VOLKMANN.') Age 15. The patient was suddenly seized with severe 
abdominal pain, diarrhoea, and vomiting, late at night. The next morning the pain 
had settled down in the left testicle, and the left half of the scrotum was swollen. 
He was admitted into hospital on the third day after the onset; he was then 
collapsed, and presented the facies of acute peritonitis, but the temperature was 
not markedly raised and the pulse was 100. The genitalia were puerile. The scrotum 
was oedematous and almost twice the size of a man’s fist, the left side being hot and 
tender. An incision was made, the scrotum contained cedema fluid, and on opening 
the tunica vaginalis a tablespoonful of clear dark blood appeared. The testicle was 
four to five times its normal size, blackish red in colour, and shiny. A long 
mesorchium was present, so that the greater part of the epididymis projected into 
the tunica vaginalis. The epididymis was dark bluish red. The blood in the pam- 
piniform plexus appeared to be clotted. The testicle gradually sloughed out in 
the second week after operation. 
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Case 2.—(NIEMANN.”) Age 14. The patient was suddenly seized with pain 
and swelling in the left testicle, accompanied by a rigor. He entered the hospital 
the next day. The left side of the scrotum was red, the testicle and epididymis 
were enlarged, and the cord was thickened. There was a slight urethral discharge, 
without gonococci. Before the operation, on the thirty-third day of the disease, 
the testicle was as large as a pigeon’s egg, and of cartilaginous hardness. On incising 
the organ, it did not bleed ; it was dry, firm, and brownish yellow in appearance, 
brownish red towards the rete. It was removed. Histologically, the vessels of 
the cord were empty, those of the testis thrombosed. Neither epithelial nor inter- 
stitial cells in the testis took the stain, but the cells of the epididymis did. 


Case 3.—(ENGLIscH.’) Age 16. Three nights before admission to hospital the 
patient got a sudden swelling in the left side of the scrotum without obvious cause. 
The following day there was more swelling and fever. On admission, the left side 
of the scrotum was swollen, red, and infiltrated. The testicle and epididymis were 
enlarged, and their differentiation uncertain. There was only a slight amount of 
fluid in the tunica vaginalis. The tumour was very tender to pressure. The vas 
was not thickened. Infiltration of the cord reached to the external ring, and there 
was tenderness throughout its extent. The evening temperature was 38-2°, and the 
urine normal. Two months later the testicle had diminished to the size of a hazel- 
nut, was hard, and had no sensation. At times there were shooting pains and 
increased sensitiveness on pressure. Fifteen months after the onset the testis was 
the same size, but harder still, and the pain had disappeared. The epididymis 
was still enlarged. 


Case 4.—(ENG.uIiscu.‘) Age 17. Two evenings before admission the patient 
experienced a pain in the left testicle. In two days the pain was worse ; the left 
side of the scrotum was swollen, red, and oedematous, the patient felt ill, and the 
temperature was 38-2°. At the operation on the following day the tunica vaginalis 
was found to contain dark reddish-brown fluid. The testicle was enlarged to twice 
its size, and was dark bluish-red in colour. The epididymis was enlarged and dark. 
On cutting into the testis a small amount of dark blood flowed out ; the cut surface 
showed dark red stripes corresponding to the septa. A piece was removed, and the 
wound left open. In sixteen days the testicle had shrunk up, and the epididymis 
was of normal size. 


Case 5.—(MAYER.*) Age 17. In the previous year the patient had had a painful 
swelling in the left testicle, which had got well in eight days. A few nights before 
admission he experienced pain in the same testicle and from the symphysis along 
Poupart’s ligament. Two days later the testis was swollen. When seen, the 
organ was slightly enlarged and hard, the epididymis was not enlarged, the vas 
and accompanying vessels felt like hard, thick cords. The left scrotal covering 
was easily movable over the testis. The latter became smaller, without further 
aiteration. An incision showed the vessels of the cord inflexible, dense, and without 
discernible lumina. The parenchyma was firm, indurated and leathery, and did not 
bleed when cut. The testis was removed. There was no nuclear staining in the 
testicular epithelium. The basement-structure of the testis was the same in the 
central portions, but at the periphery there were areas of staining. The tunica 
vaginalis was thickened. The veins were filled with corpuscles and the arteries 
with organizing thrombi. The epididymis was only homogeneous in parts. 


Case 6.—(MAUCLAIRE.*) Age 62. The patient had been subject to spontaneous 
pains in the left testicle for two years. For ten days the pain had increased, and a 
swelling developed. The scrotum was slightly swollen, discoloured, and cedematous 
on the left side. The testis and epididymis could not be differentiated ; the two 
together formed a lump about twice the normal size. The cord was slightly thickened 
at the external ring. Both the lump and the cord were very tender on pressure. 
The radial and temporal arteries were thickened; the urine was normal. At the 
operation a slight blood-stained effusion was found in the tunica vaginalis. The 
testicle and epididymis presented the colour of red urine, the cord was the same 
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colour. There was no torsion. The testicle was removed. On section, the organ 
was red and the seminiferous tubules could hardly be recognized. Microscopically, 
all epithelial structure was gone and no nuclei stained. 





Case '7.—(CuNEO, MaucuairE, and Maciror.’?) Age 16}. The patient had had 
a right ectopy since birth, the testicle was in the inguinal canal. At 6.0 a.m., four 
days before admission, he had experienced a sudden pain in the fold of the right 
groin and neighbouring abdominal region. The pains persisted for an hour and a 
half and then disappeared completely. The following night at 1.0 a.m. the same 
intense pain occurred, and lasted seven hours. When it had diminished there was a 
sensation of discomfort and tension in the inguinal region. The patient remained 
in bed. There was constipation, no flatus was passed, no vomiting, no fever. The 
condition remained the same till admission. 

On admission, there was a small lump the size of a large nut in the middle part 
of the inguinal canal. The skin over it was bright red. Palpation of the lump 
produced acute pain, pressure over the internal ring did not. There was slight 
distention of the abdomen, which was a little tender. The temperature was 37-5°. 
Exploratory incision showed the tunica vaginalis to be thickened, and filled with 
blood. The testicle was reddish. The cord was thickened, its veins being thick- 
ened, and dilated with blood. There was no torsion. The peritoneo-vaginal canal 
was not obliterated. The testicle was removed, and a radical cure for hernia per- 
formed. The capsule of the testicle was almost normal, though infiltrated with 
blood. The interstitial tissue was also infiltrated with blood. The seminal tubules 
were atrophied, and separated from one another by large spaces of blood. In another 
part of the testicle the tubules were better preserved, but in places there were masses 
of leucocytes filling the meshes of the pericanalicular tissue. In the epididymis 
the same lesions were present as in the testicle; the vessels were dilated. The 
cord was invaded by blood. The vas was desquamating and obstructed with blood. 


Case 8.—(LEHMANN.*) Age 19. The left testicle had been crushed while practis- 
ing gymnastics. Pain and swelling came on, and subsequently disappeared. A year 
later the patient received a blow in the same testicle. In the course of the next year 
pain and swelling came on without trauma. Six years after the first injury the 
patient was operated on for a lump in the left half of the scrotum as large as a fist. 
There was hemorrhagic infarction of the testis and epididymis, with old thrombosis 
and partial obliteration of the spermatic artery. 


Case 9.—({Low.®) Age 19. When admitted to the hospital there had been pain 
and swelling of the left testicle for nine days. The scrotum was red and oedematous. 
The testis and epididymis were enlarged, and it was difficult to distinguish one from 
the other. The vas was normal. Nothing abnormal could be felt in the prostate 
or vesicule. The testicle was removed twenty days after the onset. The testis 
and epididymis were enlarged ; there was no torsion of the cord and no displacement 
of the epididymis. The testis had a uniform grey colour; in the region of the rete 
were several small ill-defined hemorrhages. Microscopically, the cells of the tubules 
were necrotic, the blood-vessels dilated, and the veins thrombosed. In the rete 
necrosis was less advanced ; the interstitial tissue was there filled with red blood-cells, 
and in places with polynuclears. The arteries were patent and showed no disease. 
The degree of necrosis varied in different parts of the testicle. The epididymis 
showed no alteration in structure. There was dilatation and some thrombosis of 
the veins of the cord. 


Case 10.—(Low.”) Age 21. About a month before admission the patient had 
got out of bed to unlock a door, and while moving was seized with a sudden and 
severe pain in the left testicle which caused him to lie down on the floor. The pain 
partially subsided, but all night the testicle was swollen, tender, and aching. The 
next morning it was found to be swollen, red, and cedematous. The pain and tender- 
ness subsided after a week in bed, but the swelling persisted. On admission, there 
was no redness or cedema of the scrotum. The epididymis and testis were both 
enlarged, the former more so, and it seemed nodular. There was general thickening 
of the cord. The testicle was removed seven weeks after the onset. It was not 
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enlarged. The epididymis was slightly enlarged. On section, the testis had a caseous 
appearance throughout ; there was slight brownish discoloration in the region of 
the rete. Microscopically, in the body of the testis all tissues were completely 
necrotic. At the margin of the necrotic area was a wide zone of granulation tissue 
with newly-formed fibrous tissue. Some of the granulation cells were crowded with 
pigment granules. In the rete were thrombosed veins and blood-clot almost com- 
pletely discoloured. The arteries of the testis were contracted and empty, and 
showed no disease. Some veins of the cord were dilated and occupied by thrombi. 


Case 11.—{MASCHKE.!!) Age 22. Four to five weeks before admission the patient 
was knocked in the right testicle; he complained only of slight pain, which soon 
went away. Three weeks later, when on watch at night, the pain came on again. 
Swelling was noticed later. On admission, the right testicle was hard, and swollen 
as large as a goose’s egg. The cord was not thickened. The pain went away entirely. 
Five days after admission the pain came on again and the cord became thickened ; 
four days later the lump and adherent skin were removed. There was no torsion 
of the cord. The testicle was doubled in size, and a quarter of it was bluish brown 
with hemorrhagic infarction. The epididymis was pale; fresh thrombosis was 
present in the pampiniform plexus. Microscopically, there was necrosis of the tubules 
in the infarcted region, which were pressed away from one another by the blood infil- 
tration of the interstitial tissue. The capillaries were dilated, and some of the veins 
thrombosed. In the macroscopically pale part there was normal gland-tissue. The 
parenchyma of the epididymis was intact. There was no disease of the arteries of the 
eord, and no thrombosis of the veins. 


Case 12.—(MICcHAEL.'*) Age 32. The patient awoke in the night with severe 
pain in the right testicle, which was swollen; the swelling markedly increased in 
a few hours, was tense, and painful on pressure. In ten days the patient resumed 
his work, with a suspender. The swelling decreased, and in about three months the 
testicle was the same size as the left. After five months it began to shrink. The 
urine was clear, the right testicle half its normal size, and the epididymis hard and 
nodular. At the operation, the serous layers of the tunica vaginalis were fused; the 
right testicle was hardly the size of a nut, and was of a yellow colour ; it was sharply 
marked off from the epididymis. The epididymis was firm and callous on section. 
The vas was thickened. The testicle was removed. On section, the testis showed 
a clear yellow translucent part in the centre, marked off from a concentrically- 
arranged, fibrous, dark yellow part, which externally showed black streaks. Histo- 
logically, the testis showed three concentric parts : a central area of necrosis, a middle 
zone of productive inflammation, and a peripheral zone containing large thrombosed 
vessels with old hemorrhages. The epididymis showed old hemorrhages, and the 
cord was normal. 


Case 13.—(MascHKE.!%) Age 19. Five days before admission the patient had 
noticed a pain in the left testicle; the next day it was swollen. The testicle had 
never been swollen before, but since the age of twelve it had become tender to pressure 
many times. On admission, the left testicle was the size of a hen’s egg; it was 
tender, and the skin over it was red. The epididymis was not enlarged, and the cord 
not thickened. The right testicle was normal. There was no fever. The testicle 


. was removed ten days after the onset. There was no exudate in the tunica vaginalis, 


and no torsion of the cord. The extirpated testicle was enlarged by about a half. 
On section, it was dark red, almost black. In the corpus Highmori wide vessel- 
lumina were visible; some vessels appeared thrombosed. The epididymis was not 
enlarged, and on section was the normal colour. The tubules at the periphery of 
the testis were necrotic. The nearer one approached the corpus Highmori the more 
cells with well-stained nuclei were seen at the periphery of the tubules; at the part 
adjacent to the corpus Highmori well-preserved tubules were found. The interstitial 
tissue was infiltrated with erythrocytes, which in the central part showed a good 
contour but at the periphery were indefinite. In the corpus Highmori there was 
marked filling of the veins, some of which were thrombosed. The epididymis and 
cord were normal. 
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CONCLUSION. 


In these thirteen cases it is doubtful if Mauclaire’s ought to be included, 
since general arterial disease was known to be present. The case of Niemann 
is rather suggestive of infection. In only two out of the fourteen cases 
(Volkmann and Cunéo) was any congenital anomaly of the testicle present. 
It is possible, however, that this does not represent the true proportion in 
which such anomaly occurs in these conditions; for strangulation of an unde- 
scended testis from various causes is so much more frequent than strangulation 
of a normally situated one that the condition would be much less likely to be 
reported. In twelve out of the fourteen cases the age was between fourteen 
and twenty-five. The left side was affected ten times and the right four. 
The presence of a varicocele was not noted in any case. There was a definite 
history of a remote injury in three instances ; but considering how common 
such accidents are, it seems unlikely that injury has any etiological significance. 
Symptoms suggesting a previous attack were present five times out of fourteen. 
A fulminating onset appears to be a characteristic. The number of times 
it was noted as coming on at night, during sleep, would seem to be more than 
a coincidence. Pain in the testicle, and at times in the abdomen, is the most 
constant symptom at the onset, the swelling appearing soon after. Though 
vomiting was only noted in Volkmann’s and the published case, the severity 
of the pain makes it probable that it was present in others, and not noted ; 
Cunéo’s is the only case in which it was stated to be absent. In two cases 
diarrhoea was noted, and in one constipation ; this seems to be the opposite 
of what occurs in torsion of the cord: in the thirty-seven cases of the latter 

-collected by Lapointe,!4 diarrhoea was not stated to be present in any, whereas 

constipation occurred in a considerable number. At the onset of the affection 
fever is absent, but a slight degree appears in two or three days. After two 
or three days the scrotal skin was in most cases red or oedematous, or both. 
In the majority of cases the epididymis is noted as being enlarged as well as 
the testis, and only in two is the contrary definitely stated. Thickening of 
the cord appears to be usual. Judging from Cases 8, 5, 10, and 12, the swelling 
of the testicle, when left untreated, subsides, and is followed in a variable time 
by shrinking, the testicle at the same time becoming hard. 

The pathological findings in all cases indicate that for some reason 
interstitial hemorrhages occur into a previously healthy testis. Aseptic 
necrosis of the parenchyma foilows, presumably from increased pressure inside 
the more or less rigid tunica albuginea. The subsequent shrinking is due to 
the gradual replacement of the necrosed parenchyma by fibrous tissue. It 
has been shown by Griffiths!5 that hemorrhagic infarction of the testis in 
dogs is produced by tying the spermatic veins, but not by tying the spermatic 
artery. The frequency with which venous thrombosis has been noted in this 
condition suggests that this may be the cause of the hemorrhage; but Cases 
5 and 8 do not seem capable of explanation on such a hypothesis. 

It is probable that many cases of a slighter degree of the same affection 
have been reported under other names. In the cases described by Lejars!® as 
incomplete torsion of the cord, there was no evidence that torsion did exist, 
or had existed, any more than in any of the fourteen cases given above. In 











HAMORRHAGE INTO THE TESTICLE 407 


the undoubted case of incomplete torsion of the cord described by van der 
Poel,!7 the fact that torsion occurred during the attacks of pain was observed, 
and, between the attacks, an abnormal degree of mobility of the testicle 
round its own axis could be demonstrated. 





‘ 
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CONTEMPORARY RUSSIAN SURGERY. 
By V. A. OPPELL, PETROGRAD. 


Ir was Lord Lister’s genius which first threw so powerful a light on modern 
surgery that it stimulated the efforts not only of prominent surgeons, but of 
all medical scientists. His fundamental ideas led to a succession of new and 
important discoveries in connection with the human body; and we have 
reason to believe that in the near future still greater truths will be revealed 
to us. 

The foundations of modern surgery have mainly been laid in England, 
though no doubt other countries have had their share in the erection of its 
structure. The present paper is an endeavour to show how far and in what 
way Russian surgeons have contributed to the common task. Obviously, 
in the space available { must confine myself to recording only the more 
significant facts and features of contemporary Russian surgery. 

Organs of Circulation. 

The Heart.—Until a comparatively recent date the heart was considered 
to be an organ surgically inaccessible. The various attempts to approach a 
solution of the difficult problem of valvular disease by experimental investiga- 
tion have not so far yielded anything remarkable. The operative treatment 
of pulmonary embolism by Trendelenburg’s method, a daring undertaking, 
meets with such difficulties in practice that the operation is rendered useless. 
The surgery of heart wounds alone has given satisfactory results so far. 

There is no more striking example of skill than the achievement of Zolge 
von Manteufel, who succeeded not only in sewing up a wound of the left 
ventricle, but also in simultaneously extracting a bullet from the right ventricle, 
and finally, sewing up the operation wound. ‘This appears to represent the 
limit of our possibilities in dealing with the heart. We have at our disposal 
statistics based on the reports of single cases of heart wounds and their treat- 
ment. According to Zeidler, in the 31 cases of heart wounds admitted to the 
Obuchoff hospital the death-rate was very high, namely 71 per cent, which 
he ascribes to profuse hemorrhages and to post-operative septic complications 
such as pericarditis and septic pleurisy. 

In order not to overlook any possibie wounds of the heart, Zeidler con- 
siders it necessary to enlarge the wounds of the thorax and to inspect them 
carefully. He believes his buried suture without drainage is the best method 
of preventing infection of the pericardium. 

The conditions under which this kind of accident happens and the con- 
ditions of transport to the hospital are alone sufficient to explain the great 
danger of infection; so much so that the wound often proves to be septic 
previous to operation. Furthermore, the operation itself entails, in my 
opinion, the risk of infection, though this may be difficult to account for. 
In our attempts to get at the heart we often have to establish a left-sided 
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pneumothorax. After the lung has collapsed the thorax still continues to 
perform respiratory movements, and an enormous quantity of air is thus 
admitted. Though it is true that the danger of aerial infection is, generally 
speaking, small, yet in some cases—namely, when a considerable amount of 
air passes through the pleural cavity—such danger must be regarded as 
increased. 

The way out of this difficult situation has, as a matter of fact, been 
indicated already. By pursuing some of the ideas suggested by a few German 
surgeons, and named by A. P. Alexeeff ‘ pneumopressure,’ we shall undoubtedly 
be able to reduce the percentage of infection considerably, since by its use 
we shall prevent the exposure of a big surface of the pleura, and shall equally 
avoid the passage of great quantities of air through the pleural cavity. 

Naturally enough, a certain proportion of patients die on the operating 
table, partly from loss of blood and partly because the heart muscle is unable 
to hold the stitches. This is a fact well known in the records of heart surgery, 
and I have seen it confirmed by a case of my own which may be mentioned 
here. It was that of a young man on whom I operated for a cut wound of 
the heart : the sutures cut through the reanimated cardiac muscle like butter. 

Heart wounds are appalling on account of the ghastly hemorrhage which 
attends them, and which often places the surgeon in a difficult position. 
I have referred above to a case that died on the table, and I may be 
permitted in a few words to state how a similar fatal issue was averted by 
me in a case fully described by Kuliebiakin in his thesis. It was one of a 
bullet wound of the left ventricle. Though in the course of the operation 
I performed a left-sided pneumothorax, I was prevented from sewing up the 
wound, which ran transversely along the posterior aspect of the heart, by a 
very severe hemorrhage. In despair, I placed the palm of my left hand 
firmly against the wound, and pressed the heart against the sternum. The 
bleeding stopped, but at the same time cardiac action was _ interrupted, 
respiration stopped, and the pupils became dilated. I succeeded finally in 
sewing up the wound, and brought the patient back to life by artificial 
respiration and heart massage. Thus, in order to stop the bleeding I actually 
stopped life for a short time, and then re-started it. However, this patient 
died nine days afterwards, the cause of death being purulent pericarditis and 
pleurisy. 

Experimental pathology teaches us that under given circumstances the 
moment of apparent death does not coincide with the moment when actual 
death takes place. Between the two there is an interval of about five minutes 
which may be used for reviving the apparently dead organism. The difference 
between those two moments is that the moment of visible death is only the 
sign of a temporary paralysis of the medulla oblongata, whilst actual death 
means the disintegration of cells in that part of the brain. The reports on 
this subject contain a number of cases illustrating resuscitation, and for 
numercus experiences of my own I refer the reader tc the monograph of 
Kuliebiakin (1914). 

Bearing in mind the case I have already mentioned, in which the 
heart tissues were cut like butter by silk stitches, the following is a striking 
example of the resourcefulness of modern surgery. Confronted with such a 
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difficulty, one of the authors* spread a piece of fascia over the edges of the 
heart wound and sewed the wound through the fascia. The patient made a 
full recovery. 

The question which arises at the end of convalescence in these cases is, 
How far will patients be able to pursue their ordinary occupation? Hesse 
found his patients fully capable after two, three, five, and seven and a half 
years respectively after the operation. Dschanelidse found the same after 
four years and eight months, after one year, and after eighteen months. 
Malinowski had under his care a patient who was quite fit two years and eight 
months after a shot wound of the heart. It is thus evident that in this 
respect also our chances of success have greatly improved. 

Blood-vessels.—We have now to consider briefly the surgery of the large 
blood-vessels. 1 have already mentioned Trendelenburg’s operation, which in 
Russia has so far not become popular. What keeps me (and possibly other 
Russian surgeons) from performing it is not the difficulty of sewing up the 
pulmonary artery (Dschanelidse recently succeeded in suturing the ascending 
aorta), but the idea that even if the operation is successful per se, we are only 
capable of extracting the most superficial layer of the coagulum. To reach 
the embolus itself is, in my opinion, very difficult, if not impossible. Although 
attempts to resect a sacculated aneurysm of the aorta have ended fatally, for 
instance in the case of Tuffier, vet, as is generally known, American and 
English surgeons have been more successful in treating their cases by 
obliterating the sac. It is regrettable that this branch of surgery has not 
been sufficiently studied in Russia. However, since the Russo-Japanese 
war, the surgery of peripheral blood-vessels has received more attention. 
It is a well-known fact that the fate of an extremity after ligature of the 
main artery (femoral, popliteal, subclavian, axillary) depends on the sub- 
sequent collateral circulation. If the latter is sufficient, the limb will not 
only continue to live, but it will preserve its function; if not, ischemic 
paralysis or gangrene will invariably ensue. 

It is obvious that the attempts to avoid either the cutting or tying of 
arteries, and to establish an uninterrupted arterial flow of blood by means of 
suture, or by replacing part of the injured artery by a vein, as practised by 
Lexer, are not only a priori desirable, but lead to exceedingly good results, 
as has also been found by Russian surgeons like Zeidler, Grekoff and others. 
However, a successful avoidance of ligation and resection of arteries is 
impossible in the case of a ‘false’ aneurysm, no matter what means are 
employed (see below). This difficulty can be solved in the case of most 
arteries by Korotkoff’s method. 

Some German surgeons, Soenen for example, think it possible to substitute 
for Korotkoff’s method a simpler one which they say can be applied whilst the 
operation is being carried out. They believe that if the peripheral end of a 
ligatured artery bleeds, we may take this as a sign of sufficient collateral blood- 
supply. Under these circumstances, however, the deficiency of such supply 
cannot be demonstrated previous to operation. This certainly is a dis- 
advantage, since we are thus unable to alter the plan of operation. Also, it is 





* The Russian writer of the article does not give a more definite reference. 
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open to discussion whether the stream of blood appearing at the peripheral end 
of the tied or clamped artery can be regarded as sufficient proof of an adequate 
blood-supply: besides the volume of the stream, its pressure is also of great 
importance. It is true that in war-time, owing to the large numbers of wounded, 
one may be compelled to tie the arteries without any previous examination of 
the collateral circulation. But we may, nevertheless, take it as a general rule 
that previous to all such operations as may necessitate the tying of an artery, 
one ought to reassure oneself with regard to the adequacy of the collateral 
blood-supply, by making use of Korotkoff’s method. 

One point to be borne in mind when applving this method is the importance 
of the veins in these cases. Clinical facts and the results of experiments show 
that the additional ligature of a vein following on a ligature of the corres- 
ponding artery, raises the blood-pressure in the collateral arteries. This fact 
constitutes the basis of my theory of what I have termed the ‘ reduced circula- 
tion.’ When we investigate the arterial collaterals by Korotkoff’s method, 
which consists in ascertaining the arterial blood-pressure peripheral to the point 
where the main artery has been compressed (femoral, axillary, ete.), we must 
remember that the pressure we get in these cases nearly always results from 
compressing both the artery and the vein, which is the pressure of the reduced 
circulation, and not that of the collateral arterial circulation. We may, 
therefore, be somewhat disappointed in our calculations if we. tie the artery 
after having taken these figures as representing only the arterial collateral 
pressure: the figures prove to be higher before the operation than after. 
Before the operation it seemed that the limb in question was not exposed to 
any risk ; after the operation, however, it appears that the extremity falis into 
a condition of ischxmic paralysis. 

The difference in the results is caused by the fact that before the operation 
we compressed both the artery and the vein, and we have thus reduced the 
system of circulation. The object of the operation, however, is the ligature 
of the artery alone, the result of which only affects the arterial collateral 
circulation. In cases where in consequence of an arterial ligature we get 
alarming symptoms, we ought to reduce the system by tying the corres- 
ponding vein also. 

The theory of reduced blood-circulation has influenced our treatment of 
the. angiosclerotic or so-called spontaneous gangrene. In these cases, when 
dealing with the lower extremities, I suggest ligaturing the popliteal vein. 
Here I am apparently in conflict with Wieting. In view of known clinical 
and experimental facts, one may question the correctness of his statement 
that an artery of a gangrenous extremity can be refilled with arterial blood 
through the vein. Personally, I regard Wieting’s operation only as an 
attempt to reduce the system of circulation: by introducing a stream of 
arterial blood into a vein, he dams back the venous flow and dilates the 
collateral arteries. 

By following Wieting’s method one sacrifices the lumen of the artery, and 
therefore I cannot share the optimism of others with regard to the result. I 
believe that in order to improve the blood-supply of the gangrenous extremities 
it is better to tie the vein, and experience has taught me that it is best to do 
this in the prodromal stage of gangrene. When gangrene has fully developed, 
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the success of the operation is but short, lasting on an average from a few 
days to a few weeks. 

I must mention that N. N. Petroff and K. N. Fedorovitch ligature the 
femoral instead of the popliteal vein. This does not affect the main point 
of the operation, and I think it may be of more use in some cases, such as 
the stoppage of the popliteal artery. 

K. N. Fedorovitch and N. N. Nikolski tied the veins in 14 cases. In 8, 
where gangrene was far advanced, a temporary alleviation of pain resulted. 
Of the other 11 cases, 4 derived but a temporary benefit, and 2 of these 
a very doubtful one. However, in 7 cases the result was positive, and 5 of these 
patients considered themselves cured. The longest period of relief achieved 
so far has, according to the authors, been fourteen months. Comparing these 
results with those obtained by Wicting’s method, as collected by Bogoraz 
in his paper, we notice a striking difference. Out of 36 cases treated by 
Wieting’s operation, 14 died, and only 5 gave satisfactory results. 

Transplantation of Tissues.—There is no doubt that until recently 
Thiersch’s and Reverdin’s methods of skin-grafting were the only repre- 
sentatives of free plastic operations. Then Krause introduced transplantation 
of skin-flaps. Following on this, in different countries and almost simul- 
taneously, free plastic operations on bones, joints, tendons and aponeuroses, 
fatty tissue and glandular organs were started, and have developed in a high 
degree. 

Bone-grafting.—The experimental investigations of Bashkirzeff, Nemiloff 
and Petroff aim at the establishment of two most important facts. First, 
that the transplanted bone does not become united as such, but is gradually 
replaced by the osseous tissue proliferating from the neighbouring or surround- 
ing bone. Secondly, that a bone grafted without its periosteum is subject to 
almost the same changes as those which occur in bone transplanted with its 
periosteum. The grafted bone, transformed at the expense of the surrounding 
tissues, preserves the appearance of a normal bone. It would be interesting to 
know how far these authors are correct in the conclusions they draw from 
their microscopic findings ; but from the clinical point of view their work, as 
well as that of other authors, seems to show that a freely-transplanted bone 
becomes united with its surroundings. It is obvious that in order that the 
bone should not become atrophied it is necessary that it should have _pre- 
served its function. 

The field for bone-grafting is, as is generally known, very wide indeed. 
It is mostly applied in cases where resected diaphyses of tubular bones have 
to be replaced, where defects of the skull have to be covered, in the treatment 
of false joints, and in replacing resected epiphyseal bone-ends, as well as whole 
joints. The last of the above-mentioned problems, tackled by P. I. Buchmanoff 
in Russia at a somewhat earlier date than by Lexer in Germany, cannot yet 
be regarded as finally settled. In his last paper on this subject, V. N. Pavel- 
Sylvansky (July, 1914) collected only 10 cases of freely transplanted joints, 
some of which were performed auto- and some homoplastically. The future 
will bring further development in this direction, though we may be well 
satisfied that at the present moment the practicability of bone-grafting is 
undisputed. 
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It appears from a number of reports that, for the purpose of replacing the 
diaphyses of tubular bones, Russian surgeons generally make use of the fibula. 
This is quite intelligible in view of the fact that experience has proved that the 
resection of the upper two-thirds of the fibula has no deleterious effect on 
the subsequent function of the limb. The patient either does not feel the 
absence of that piece of bone at all, or if he does, the discomfort resulting is 
very slight. Consequently we may regard the fibula as a reserve diaphysis. 

The observations of Goldberg, Fedoroff, Petroff, Mirotvorzeff and Oppell 
show that with the aid of the fibula we are able to replace the diaphyses of the 
tibia, humerus, and even that of the femur. In common with the surgeons of 
other countries, we have recognized in Russia that suture without drainage 
is the best way of dealing with the wound in this kind of operation. How- 
ever, should the necessity arise, a partial plugging of the wound can have 
no ill effect. That the bone becomes naturally adherent to its surroundings, 
even under such conditions, I have not the slightest doubt, having convinced 
myself in a very serious case I operated upon recently. 

This was the case of a young man in whom I resected the upper third of 
the femur together with its head, in order to remove a sarcoma. The defect 
was replaced by the fibula. Its pointed upper end I pushed right into the 
upper wall of the acetabulum in order to obtain ankylosis. Part of the wound 
was plugged. The bone became completely incorporated. However, in the 
region of the acetabulum the implanted bone became eroded by granulations 
and broke, with the result that mobility was imparted to the * hip-joint.’ 

In replacing defects of the skull (when free plastic operation is indicated) 
portions of ribs may be used successfully, as indicated by Dobrotvorski, a 
method which is receiving more and more attention. The advantages are 
convincing enough, since the curved shape of the ribs strikingly fits in 
with the convexity of the cranial vault. A series of cases from the clinic of 
S. P. Fedoroff and others has proved the utility of this method clinically, and 
the experimental investigations of N. Petroff have confirmed the clinical 
findings. 

About the treatment of pseudarthrosis I may be brief. In his admirable 
monograph “ The Free Transplantation of Bones” (1913), N. N. Petroff brings 
evidence to prove why the interposition of a piece of bone in cranial cavities 
(the ‘ Knochenbolzung ’ of German surgeons) often yields unsatisfactory results. 
First, the implanted fragment cannot adapt itself to the shape of the skull; 
and next, the implanted bone is frequently absorbed. It is much more 
advisable, therefore, to bring the implanted piece in contact with the sawn 
surface of the bony defect. | 

It appeared as if with the introduction of bone-grafting new paths were 
opening for dealing with the problem of arthrodesis. However, ‘ Knochen- 
bolzung’ had an unfavourable reception from the German surgeons themselves. 
In consequence the older methods still hold good, being occasionally supple- 
mented by the transplantation of scraps of bone provided with strips of 
periosteum. Such, for instance, is Wrede’s method of arthrodesis of the 
ankle-joint, about which I intend to say a few words. 

In contrast to the hip- and knee-joints, it is desirable when performing 
arthrodesis of the ankle to establish a somewhat elastic joint instead of a 
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complete ankylosis. There is no doubt the former has a beneficial influence 
on the gait. At the same time, the ankle-joint must not become flail-like. 
In cases where transplantation of tendons is either contra-indicated or has not 
given satisfactory results, the following operation may be had recourse to. 
Having exposed the ankle-joint, the astragalus is temporarily removed without 
being in any way injured. Then as soon as the cartilaginous surfaces of the 
bones which articulate with the astragalus have been destroyed, as well as 
the cartilage of the astragalus itself, the latter is replaced and the wound 
closed. 

We thus make use of the autoplastic function of the astragalus. It is 
difficult here to count on a bony ankylosis, though a fibrous union may, no 
doubt, always be reckoned on. I carried out this operation in two cases not 
yet published. In one the wound healed perfectly, the astragalus having 
become fully incorporated. In the other the result was a hematoma, a 
particle of the astragalus having become necrotic. In both cases the ankle- 
joint was rendered almost immovable, though it retained a certain amount 
of elasticity. 7 

I cannot report the final result, for the simple reason that both patients 
suffered from bilateral infantile paralysis of the lower extremities with 
wobbling hip-joints. It was necessary to carry out arthrodesis of the hip and 
knee-joints with the object of establishing ankylosis, as well as the above- 
mentioned operation on the ankle-joint, and sufficient time has not yet 
elapsed since the performance of the first operation. 

Other aspects of bone-grafting, such as the transplantation of short bones, 
and plastic operations on the ncse and vertebral column, are omitted for 
~want of space. 

The Grafting of Tendons and Aponeuroses.—-It is easy to prove by 
experiment that transplantation of tendons can be performed successfully. 
Rabbits in whom the right and left Achilles tendons have been exchanged, 
jump about quite happily a week after the operation, as if nothing was 
the matter with them (Polkanoff). Korneff, Kostenko, Rubasheff and 
Kornikoff, in Russia, proved how extensively we can make use of fascize and 
aponeuroses for plastic purposes. 

The free transplantation of tendons and the formation of tendons 
out of aponeuroses naturally has enormous practical value. In Russian 
as well as in foreign literature there are many instances to illustrate this. 
But the plastic operations on aponeuroses have to-day a much wider scope 
before them. If we regard the diaphysis of the fibula as a kind of reserve 
diaphysis, we may also regard fascia lata as a reserve fascia. The size of 
the latter offers almost unlimited material for plastic purposes. Even should 
we disregard its application in the patching up of defects in the dura mater 
{Fedoroff, Oppell, Grekoff), as well as the fact that with the aid of the same 
fascia Zeidler for the first time covered the opening in the thoracic wall in a 
case of hernia of the lung, it is impossible for us to dispute that free trans- 
plantation of fascia is of great service in the treatment of ventral hernia, 
umbilical hernia, hernia of the linea alba, and also in filling gaps in the 
abdominal wall. 

The number of cases thus treated increased rapidly since S. P. Fedoroff 
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succeeded in curing a case of epigastric hernia which repeatedly recurred 
previous to the final operation in which the plastic method was combined 
with the ordinary procedure; it is clear that after having made the usual 
layers of sutures it is easy to spread over the sutured wound a layer of free 
aponeurosis—while this trifling addition is capable of preventing any further 
lapses. At any rate no recurrence was observed within a year after the 
sewing up of a considerable ventral hernia. 

We may, of course, use aponeurosis of the abdominal wall, but our 
main source remains the iliotibial band. The larger the required piece, the 
more it appears necessary to have recourse to the latter. Therefore, for the 
purpose of covering defects in the abdominal wall we are in particular need 
of fascia lata. We can use a considerable portion of this, and I was once 
obliged to transplant a piece 7 in. by 4 in. 

Ikonnikoff and Smirnoff have lately proposed to make use of fascia lata 
for covering defects of the diaphragm. This might be particularly useful in 
cases of diaphragmatic hernia. It seems to me easier in these cases to use 
the surface of the liver as a means of filling up the gap made artificially in 
the course of such operations, whether on the right or the left side. Speaking 
of this kind of operation, it is impossible not to mention the methods of cover- 
ing defects in hollow organs. The experiences of Kostenko and Rubasheff are 
in this respect very instructive. In particular, attention has been paid to 
the possibility of strengthening a suture of the bladder by a transplanted 
piece of fascia. This is often highly desirable in cases where it is necessary 
to resect a portion of the bladder. Bogoluboff’s idea of tightening the intes- 
tine by putting a strip of fascia round it (in cases of exclusion) has (under the 
name of Bogoluboff-Wilms’s method) been lately adopted by many surgeons 
in cases where the pylorus had to be excluded (Volkoff, Korneff and Shack). 
The experimental as well as clinical aspects of this problem are still under 
investigation (Zeidler, Grekoff, Petroff, Halpern and others). 

The method of free grafting of fascia has advanced very greatly, and it 
is now being used for strengthening various organs. In the course of this year 
I suggested the use of wide bands of fascia in treating ptosis of the transverse 
colon. Having cut out a strip of fascia 1 to 2 in. wide by 4 to 6 in. long, I fix 
one end of this band to the greater curvature of the stomach, and the other 
to the upper border of the colon, the result being a satisfactory fixation of the 
latter. Two of my patients operated on in the above manner bore the opera- 
tion very well indeed, and the attacks of severe constipation they previously 
suffered from have been considerably lessened. Following Kocher’s footsteps, 
Rokitski makes use of a strip of fascia lata to immobilize the floating kidney. 
On the whole, however, we must regard the problem of fixation of the viscera 
by means of transplanted fascia as one that has only just been tackled. 

It is interesting to note that the iliotibial band, the main use of which 
has been to support tissues and organs, is now employed to re-establish free 
movements in the joints. R. R. Wreden and V. A. Durante have interposed 
a layer of fascia between the ends of bones in order to abolish ankylosis. They 
carried this out on the hip, knee, and elbow-joints, and in a number of cases 
with undoubted success. G. F. Zeidler produced mobilization of the temporo- 
maxillary joint in the same way. 
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Transplantation of Fatty Tissue-—It is true that this subject needs. 
further examination also, because the results of experimental investigations 
do not all agree. Some authors maintain that the transplanted fatty tissue 
perishes and is supplanted by cicatricial tissue, while others believe that it 
is capable of acclimatisation. In the latter respect S. I. Spasokukowski’s and 
Golanitski’s paper should be mentioned, in which they have collected very 
substantial experimental as well as clinical material in favour of the view 
that fatty tissue thrives when grafted on to the brain. 

Should we even consider, contrary to the last-mentioned authors, that 
fatty tissue gradually becomes atrophied and replaced by connective tissue, 
its plastic quality is nevertheless of great importance to us. 

Following the example of some of the German surgeons, a certain number 
of Russian hospitals adopted the use of fatty tissue to cover gaps in the skull. 
The results have varied greatly. In some cases the grafted tissue would not 
take root and was cast off. This is not remarkable considering that free 
transplantation requires absolute asepsis in order to be successful. And com- 
plete cranial asepsis is not always practicable in operations for osteomyelitis. 

Any cavity established in the course of an operation can similarly be 
obliterated by transplanted fat. How wide the application of this method 
can be is best seen from the case of Spasokukowski, who successfully filled 
the gap which remained in the brain after the removal of a tumour. 

In speaking of the plastic advantage of fat we must not forget to 
mention the réle of the great omentum. S. S. Grigoloff has been responsible 
for originating and developing this particular method, which is now being 
widely adopted everywhere. The division of adhesions in the abdominal 
cavity is in many cases only a part of an operation: the replacing of the 
defects in the peritoneal covering of the intestines and of other viscera is a 
very important point, since only this gives us a guarantee that the re-formation 
of adhesions will be prevented (Fedoroff, Oppell, Redlich). Here the services 
of the great omentum are considerable.. 1 have recently published the details 
of three cases of periduodenitis which were cured by dividing the adhesions 
and peritonising the defects by means of free pieces of the omentum. After 
the publication of these cases I operated on a fourth. Previous to seeing 
me this patient had undergone two other operations: first her appendix was 
removed, and then the gall-bladder, which contained a stone. In spite of all 
this she still complained of an intense pain in the right hypochondrium. On 
opening the abdomen I found, as I expected, periduodenitis, possibly secondary. 
I divided the adhesions, covered the denuded areas with flaps of the omentum, 
and the patient recovered completely. 

A very important question which has been a good deal studied in England 
was first raised by Sir Arbuthnot Lane, who pointed out the existence of a 
kink in the ileum not far from its junction with the cecum. I fully agree 
with Lane’s statement as to the existence of such kinks, and I can partly 
support his views on their significance. My observations lead me to believe 
that the cause of these kinks lies in the fact that the lower surface of the 
mesentery of the ileum undergoes cicatricial changes owing, in a number of 
cases, to contact with an inflamed appendix. The question is what we should 
do with these kinks. It is clear that the removal of the appendix does away 
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with further alterations in the mesentery, but it does not cure the kink 
itself. Personally, I divide the superficial cicatrix transversely ; the ileum is 
thus liberated, and the defects thereby produced in the peritoneal covering 
of the mesentery are covered with a free portion of the omentum. Four 
patients operated on in the above manner were fully cured of all their pains, 
though I cannot say how long the effect will last. 

In conclusion, I should like to say a word or two on the transplantation 
of tissues as a hemostatic remedy. Now and again -it.happens.-to.all.of.us . 
that we are faced with a parenchymatous hemorrhage interfering with the 
sewing up of the wound, and even endangering the patient’s life, after such 
operations as those on bones, liver, kidneys and the thyroid. In such cases 
free transplantation renders us invaluable service for the fcllowing reason : 
whilst undergoing disintegration, the grafted tissues liberate thrombokinasis, 
the latter causing a rapid coagulation of the blood. The rich material of the 
Obuchoff hospital in Petrograd proved that plugging of accidental wounds 
of the liver by means of the great omentum is a. splendid way of arresting 
hemorrhage. I suppose there is hardly a surgeon who in a case of uncon- 
trollable parenchymatous bleeding would not have made use of small portions 
of fat or aponeurosis. 

I may here add that S. P. Fedoroff recently suggested and successfully 
adopted the use of perinephritic fat in order to stop secondary hemorrhage 
following nephrotomy. Tchayka experimentally investigated this method, 
which can thoroughly be recommended. 


Non-malignant Diseases of the Large Intestine—Though the total 
length of the large intestine is on an average 4 to 5 feet, the dimensions 
of its separate portions vary considerably, and this variation often assumes 
a. pathological character. It is now some time since the congenital mega- 
colon was described, this name being given on account of the unusual 
length as well as width of the colon in certain cases. To the same category 
belongs also the colon transversum longum congenitum. The latter type is 
characterized by the unusual length of the colon, the middle of which is found 
to be lying in the true pelvis. It is interesting to note that these cases on 
exploration reveal an extraordinary shortness of the sigmoid. Remembering 
that this condition is met with in quite young people who have apparently no 
reason to suffer from enteroptosis, one is inclined to separate this form of a 
dropped colon from a true enteroptosis, although the symptoms are similar. 

Much has been written recently about the movable cecum. In Russia 
this question was raised by Rosanoff before Wilms in Germany. In agreement 
with some German authors, I am certain that a movable cecum undoubtedly 
exists, but this does not explain everything that has been described under 
that name. I believe that in the majority of these cases it is not the mobility 
that is at fault, but the dilatation of the cecum, and possibly an anomaly of 
the latter. 

Unfortunately we are not certain yet about the origin of the various 
conditions, but it seems to me that besides anomalies of an acquired character 
there may be those of embryological origin. Besides the described instances, 
partly of uncertain character, there are others which are undoubtedly congenital. 
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Because it is not possible otherwise to explain the absence of the ascending 
colon when the czcum passes directly into the transverse colon, or when there 
is an ascending colon with no hepatic flexure. 

However this may be, the result is the presence of kinks and sharp angles 
which mechanically interfere with the progress of the intestinal contents. 
As the result of continuous obstructions we see the occurrence of catarrhal 
troubles and an increased absorption of the products of decomposition. The 
picture acquires the features of Lane’s intestinal stasis. The symptom com- 
plex of intestinal stasis includes amongst others’ severe attacks of constipa- 
tion. These latter alternate with periods of diarrhoea, the motions often 
mixed with mucus and even blood. This we see in cases of movable 
cecum, in cases of a very pronounced hepatic flexure, and in others. Due 
attention must be paid to these facts for the following reason. Catarrh of 
the colon is, as De Quervain correctly says, usually manifested by diarrhoea, 
and therefore where there is constipation there is no catarrh, but there are 
either mechanical obstacles or functional changes in the bowel. I do not 
think this view is always correct, because in my opinion mechanical obstacles 
are bound to give rise to catarrhal conditions. Sometimes these conditions. 
are manifested by sporadic diarrhoea, but in many cases this may be absent, 
being rendered impossible through mechanical obstacles. 

In order to remedy the deteriorating influence of mechanical conditions 
we must have recourse to operative measures, though, as a matter of fact, I 
do not see why we should adopt one universal operation, namely ileosigmoid- 
ostomy in all the different kinks and twists of the colon, and therefore I 
cannot quite agree with Lane’s view. In my opinion, which is corro- 
borated by my own clinical as well as experimental experience, ileo- 
sigmoidostomy with division of the ileum, with the implantation of the 
proximal end into the sigmoid and with the closure of the distal end, is an 
operation which ought not to be performed too readily. As a result of such an 
operation we get a long cul-de-sac, in which the intestinal contents accumulate, 
stagnate, and become decomposed, thus causing serious disturbances. Accord- 
ing to the latest German statistics the danger of regurgitation with all the 
additional surgical measures which it entails, is represented by a mortality of 
25 to 30 per cent. This percentage seems to me rather too low than too high ; 
but we shall take the figures as correct. As we do not know why in some 
cases regurgitation occurs and in others it does not, and as we are not able to 
prevent it, we are not justified in exposing thirty per cent of our patients to 
its dangers. One of the German surgeons recently (1914) suggested a method 
which was supposed to avoid regurgitation ; this method consists of ligaturing 
the sigmoid this side of the anastomosis. Unfortunately, the author forgets. 
that by so doing he converts the blind pouch into a bilaterally excluded gut— 
that is, he is making a renewed effort to revert to the old dangerous method of 
complete bilateral exclusion. 

It is not only where the whole colon is turned into a cul-de-sac after 
ileosigmoidostomy or ileorectostomy, but much more in the case of short 
pouches, that regurgitation frequently occurs. Perlman proved this experi- 
mentally in my laboratory, and we have also a number of other clinical 
observations on record which corroborate my statement. Most convincing 






















































bie 








CONTEMPORARY RUSSIAN SURGERY 419 


is Lane himself. As the result of his resection of the large intestine as far as 
the splenic flexure and the anastomosis between ileum and rectum in a number 
of cases, there appeared pains and symptoms of obstruction in the descending 
colon. 

TIleosigmoidostomy must thus be rejected as a treatment of abnormal 
positions of the large intestine. When, however, it is done preparatory to 
resection of the whole gut, then, to my mind, it is only permissible if combined 
with a fistula of the cecum (appendicostomy). Such an operation, as I have 
convinced myself, is devoid of all the dangers of regurgitation, because in this 
case the bowel is washed out through the fistula. However, this step can 
only be taken as a preliminary to resection; for patients, having recovered 
from the effects of the operation, as a rule object to the presence of an intes- 
tinal fistula. 

The most effective method of treating abnormal positions of the large 
intestine is either by a complete or a partial resection. Occasionally when 
the ceecum is very much dilated, it is better for the patient to part with the 
right half of his colon than to suffer tortures. We must also remember 
that Lane proved that man can not only exist, but even to a certain 
extent enjoy his life, without the large intestine. Personally I can only 
endorse Lane’s statement, although I do not see any reason why we should 
consider the resection of the colon as the most rational mode of treatment 
in all cases. It appears to me that the different variations of the position 
of the large intestine fully permit of individual treatment. 

Indeed, taking the enlargement of the cecum as an instance, we find that 
if there is a true abnormal mobility in this region which gives rise to the 
formation of twists, a fixation by Stierlin’s method is indicated. Whether 
fixation is being done or not, in cases of typhlectasy I believe the best measure 
to prevent obstruction of an ascending type is obliteration of the caecum 
by tightening it up. In the latter case the lower end of the cecum will 
serve as a continuation of the lower end of the ileum. In cases where the 
cecum has attained considerable dimensions and where perityphlitis is 
marked, I feel justified in resecting the cecum. In order to ensure the 
subsequent free passage of feeces I remove the ascending colon together with 
the cecum. It is hardly necessary to add that previous to the operation on 
the caecum the appendix is removed. 

Different measures must be adopted where the hepatic flexure forms an 
abnormally acute angle. When a kink of this kind is merely the outcome of 
a local pericolitis, then, following Payr, it is best to perform ascendo-transvers- 
ostomy, which I think is correct in view of the published facts and of the 
analogy between the hepatic and splenic flexures. When the kink appears 
only as a natural result of a ptosis of the transverse colon, whose summit 
reaches a point between the umbilicus and the symphysis, this can be cor- 
rected by fixation of the transverse colon in the way described above. 

Sometimes the splenic flexure proves to be of too acute an angle, and then 
I lower it by dividing the phrenocolic ligament. In cases where the trans- 
verse colon (acquired or congenital) reaches the true pelvis, fixation of the 
gut seems of little consequence, because the transverse colon in these cases is 
too long and cannot find enough room in the space allotted to it between the 
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two hypochondria. Nature herself seems to point to the solution. The ‘top’ 
of the transverse colon approaches the sigmoid so closely that we have only 
to follow the anatomical indications and to perform an anastomosis between 
the two intestines. It is well to notice that as the splenic flexure is acute 
and excluded, it may safely be disregarded. On the other hand, should the 
hepatic flexure prove to be also abnormally sharp, the hepatocolic ligament 
should be cut. 

Kinks of the splenic flexure of a local origin, especially those accompanied 
by pericolitis, are equally amenable to treatment by anastomosis between the 
transverse and descending colon. It should be noted that pericolitic adhesions 
co-operate in the anastomosis by keeping the intestines together. 

We cannot expect the anastomoses spoken of above to be capable 
of excluding the seat of obstruction completely. Theoretically one might 
expect (and the radiographic reports confirm it) that the intestinal contents 
would, after all, enter the excluded portion of the bowel. But even so, 
anastomosis helps to discharge the proximal portion of the gut, and it 
facilitates the passage of feces into the distal end; and in consequence, 
the symptoms either disappear altogether or are considerably diminished. 

A totally different view, however, must be taken with regard to those 
cases in which there is no mechanical obstacle to the peristaltic movements. 
In such cases all operations of the nature of inter-intestinal anastomosis are 
insufficient. Under such conditions no exclusion is capable of shutting off 
the diseased section of the bowel. In cases of acute or chronic ulcerative 
colitis, even ileorectostomy is unable to prevent retroperistalsis, and therefore 
to secure any rest for the diseased bowel. Rest is, however, essential, once we 
have undertaken an operation with the view of curing ulcerative colitis. 
From all methods available there remains complete bilateral exclusion with 
the formation of a mucous fistula of the excluded gut. As, however, this 
operation places the excluded intestine completely out of action, and in 
the best of cases this portion of the gut is resected, we should have recourse 
to it only in extreme cases. Greater attention will no doubt be devoted to 
the external mucous fistule or anus preternaturalis. 

I do not enlarge on this subject, partly because I do not possess much 
personal experience, and partly because the work of other Russian surgeons 
has also been unimportant. But I should like to dwell for a moment on the 
appendicostomy of Weir. This operative measure drew universal attention 
by its practicability and harmlessness. Its usefulness has been confirmed by 
the research work of Vanach. 

Quite recently there appeared a paper by N. M. Nikolski and K. N. 
Fedorovitch, who are both working in Astrackhan, the favourite seat of 
dysentery. These authors submitted 15 severe cases of dysentery to 
appendicostomy, not counting those cases which had complications such as 
peritonitis and tuberculosis. Of these cases 3 died, a mortality of 20 per cent. 
Medical treatment adopted in the same hospital yielded a mortality of 28 to 
30 per cent. 

I do not conclude from this that dysentery should be treated exclusively 
by operative means. But I cannot resist the opinion that it is wrong to 
neglect this method, since a slight operation, which according to Segond gives 
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only 1 per cent mortality, undertaken at the right moment, can save the lives 
of very many patients otherwise doomed to death. 

In connection with mechanical obstruction and colitis, partial resection 
of the large intestine was mentioned, as well as resections reaching as far as 
the sigmoid or even the rectum. And, indeed, it is often difficult to devise 
any other operation for a number of cases. It is true that at the present 
moment, thanks to the experimental investigations of Lane, we can say that 
the resection of the intestines is admissible, that it does not entail any 
unconditional inanition, and that not only the life of a dog, but also that of 
a human being is compatible with an absence of the large intestine. 

Such a fact is of importance not only in connection with the just-mentioned 
trouble, but also in cases of tuberculous tumours and strictures of the large 
intestine. It is generally recognized that the best way of treating tuberculous 
troubles is the resection of the bowel. Moreover, one has to begin with the 
resection right away, in contrast to the other disorders which were more fully 
considered above, and it is here that Lane’s statement gains importance. As 
human beings can exist without their large intestine, it does not make any 
difference whether we remove 8 or even 12 in. more or less. At the same 
time, as was pointed out by Haberer, it is often extremely useful, from the 
point of view of an exact and thorough operation, to resect that part of the 
intestine which lies immediately before the stricture. This proximal portion 
is often dilated, being packed with feces, and resection carried out through 
this portion of the bowel would present a considerable risk of sepsis. 

Regarding tuberculous affections of the large intestine, it has been proved 
by statistics that the most frequent seat of these troubles appears to be the 
cecum: thus it is usually the cecum, the ascending colon, and part of the 
dilated and often ulcerated transverse colon that become the objects of resec- 
tion. The second place is occupied by the sigmoid. Further, though less 
frequently, we find the flexures attacked by the disease, and here the question 
arises as to the removal of considerable portions of the bowel as compared 
with the extent of the trouble. Finally there are cases, though very rare, 
where the large intestine shows multiple tuberculous strictures similar to 
those which occur in the small intestine. In such cases the position is 
most embarrassing. 

I once operated on a young female patient suffering from tuberculosis of 
the rectum and from a stricture of the sigmoid which was diagnosed before 
the operation. The operation revealed that besides this she had two strictures 
of the transverse colon. I had to resect the whole of the descending and 
transverse colon as far as the hepatic flexure. Taking it for granted that the 
affection of the rectum was the result of tuberculous trouble higher up, I 
decided to implant the rest of the large intestine into the rectum. As, how- 
ever, it was quite impossible to bring the right end of the large intestine close 
to the rectum, I closed that end with a suture, and having removed the 
appendix, established anastomosis between the cecum and the rectum. At 
first everything went right, but the cul-de-sac formed by the right half of the 
large intestine began to give trouble. It commenced to overflow with fecal 
matter, and to take part in the general peristaltic movements. I was obliged 
to perform cecostomy, and this prolonged the patient’s life for eighteen months. 
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The above case demonstrates with what difficulties we may have to deal. 
A certain number we are obliged to leave alone, either temporarily or 
altogether, along with their fecal or mucous fistule. 

Mucous fistule are the result of complete bilateral exclusions, and may 
follow on operative measures undertaken for various affections of the bowel. 
Much has been written about the effect of such exclusions of diseased intestines, 
and I therefore mention one point which, as far as I am aware, has not yet 
received the attention it deserves. 

I have had under my care for the last three years an unfortunate young 
woman suffering from colitis dolorosa and chronic adhesive peritonitis, which 
necessitated ten severe operations. The first operation consisted in the 
removal of her appendix in Berlin. I do not describe her case in full, 
though in many respects it is very instructive. I shall only state that as 
a result of a number of operations, besides various exclusions of the small 
intestine the large intestine was also excluded and the transverse colon 
resected. In consequence thereof, she has now an anus _preternaturalis 
of the ileum. Her cecum and ascending colon are bilaterally excluded, and 
she has a mucous fistula of the cecum. The left half of the colon, bilaterally 
excluded, has a fistula on the sigmoid. It was necessary to establish the 
latter because a kink of the sigmoid interfered with the discharge of mucus 
per rectum. The right half of the colon became atrophied as it should 
have done, and its fistula practically does not discharge now. However, 
for the last twelve months the left half of the excluded bowel, in spite 
of the presence of the fistula, does not permit the free passage of mucus, 
_ except in a very small quantity: it accumulates in the bowel, and becomes 
coagulated and inspissated and converted into real concretions. In order 
to prevent the recurrence of such complications the left excluded portion has 
to be washed out twice a week. 


I conclude this report by repéating that there are still numerous problems 
in pathology waiting to be solved. Surgery has taught us how to treat many 
of them successfully. But the further we advance, the more clearly we see 
that all we have achieved hitherto is still far from what still remains in the 
future. With every year our possibilities hecome more numerous: in fact, 
they seem to be inexhaustible. 
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UNUNITED FRACTURES TREATED BY 
LONG-AXIAL DRILLING OF THE FRACTURED BONE-ENDS. 
By Deputy SuURGEON-GENERAL A. G. WILDEY, R.N. 


(Published by permission of the Medical Director-General of the Navy.) 


In a paper upon the subject of ununited fractures, read before the Plymouth 
Medical Society in the early part of this year, I described a method of operation 
which I believe to be original. 

Briefly, the operation consists in thoroughly exposing and cleaning the 
ends of the fragments at the seat of fracture, refreshing them by removing the 
thinnest possible transverse section of bone that will ensure a complete removal 
of all dense fibrous tissue, and drilling in the long axis of the shaft several 
channels in the indurated bone-ends; the effect of this manoeuvre is the pro- 
duction of an artificial porosity of the osseous tissue. The drill is made to 
penetrate to healthy bone; at the same time the medullary cavity, which may 
be found occluded, is made patent by longitudinal perforations. Apposition 
and immobility of the fragments are secured by plates or other mechanical 
means. 

This method, which has been employed in many cases of long-standing 
non-union, has not yet failed to produce an abundant callus. Gratifying 
results have been obtained where a previous and unsuccessful operation had 
so shortened the limb that any further removal of the indurated bone must 
have left functional disability. 

A case such as the following first suggested the method of long-axial 
drilling: The bones, denuded of periosteum, were indurated almost to the 
degree of eburnation. There was already present nearly two inches of 
shortening. To reach healthy bone by refreshing would require the sacrifice of 
an impossible amount. Long-axial drilling was therefore ventured on, in the 
hope that bone-repairing material, whatever it may be, might be induced to 
travel by the way of these channels to the line of fracture. The experiment 
was attended by complete success ; callus was abundant. 

Whatever may be the true explanation of these striking results, it would 
appear that by long-axial drilling I inadvertently imitated, in a rough 
manner, the condition of canalization and porosity which attends natural 
repair. This condition is well shown in the accompanying drawings, hitherto 
unpublished, which illustrate some investigations in bone-union by Mr. Lenthal 
Cheatle, to whom I am greatly indebted, not only for permission to use these 
figures, but also for the suggestion of the analogy between the porosity 
artificially produced by my operation and that due to nature’s method. 

I regret that owing to the exigencies of the moment it is impossible to 
look up the register of all my cases, and I must therefore be content to give a 
general statement of clinical details and results. 
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All the cases in which I have used the method have been men with 
old fractures of the tibia. These fractures have been ununited for varying 
periods, with more or less induration and eburnation of the bones. In all 
there has been a long history of repeated attempts to induce callus formation. 

Technique.—In the preliminary and operative details I have followed 
Lane’s technique. The skin is prepared by iodine before, and on the day of, 
operation ; long instruments are used, and the wound is not touched by the 
hand. 
The ends of the bone having been exposed, they are brought out into the 
wound, and their terminal surfaces are refreshed by the removal of a very thin 
slice of the superficial tissue. The plugs of callus or fibrous tissue which 
block up the marrow cavities are removed from each end by a gouge or 
drill. The circle of indurated bone is then drilled in four or five places in 
a direction parallel to the long axis of the bone, using drills Nos. 1 to 3, 
driven either by hand or by an electric motor. Each drill-hole ought to 
penetrate through the indurated area of scar-bone until normal bone is 
reached. This is indicated partly by the lessened resistance to the drilling, 
and partly by hemorrhage occurring freely from the holes when the drill is 
removed ; this hemorrhage, in fact, is the best evidence that the drill-hole 
has done what it was meant to—that is, opened up a vascular area of bone, 
and put this into communication with the seat of fracture. Usually a pene- 
tration of one to two inches is needed to fulfil these conditions, but sometimes 
a still deeper drilling is necessary. The deeper the holes, the greater in 
number and the larger in diameter they ought to be. 

Both fragments having been treated in this manner, and replaced in as 
good position as possible, they are rigidly fixed by plates and screws. The 
wound is closed by Michel’s clips. No drainage is used. 

Results.—In every case rapid union has occurred. Perhaps the only 
fault has been the formation of rather an excess of callus; but this has always 
produced a strong leg fit for arduous service duties, the cosmetic result being 
a matter of no great moment in a seaman. 


ILLUSTRATIVE CASES... 


Case 1.-—A. B., a seaman, age 30, whilst serving on the East India Station 
in the summer of 1910, received a fracture of both bones of the left leg, having 
been struck by a parting cable. He was treated ashore in the local hospital, and 
invalided home in January, 1911, with ligamentous mal-union. The lower third 
of the leg, with the foot, was angulated backwards at about 120°, and the limb was. 
therefore quite useless. 

First OPERATION.—Six months after the accident. Bones exposed, no callus 
found, fibrous union only ; the bone-ends were pointed, and embedded in dense 
fibrous tissue. Three-quarters of an inch of dense bone removed from each fragment 
of tibia. Fibula not exposed. The refreshed surfaces were fairly dense, and the medul- 
lary cavity greatly narrowed: but there appeared every prospect of a good result. 
No attention was paid to the periosteum. (Even at that period, four years ago, and 
before the appearance of Macewen’s work, I had come to regard the periosteum as of 
very secondary importance in osteogenesis.) The fragments were fixed with a 4-hole 
Lane’s plate. Wound healed by first intention. 

There was no sign of union three months later, mobility then being obvious. 
Bier’s hyperemia, with active movements and other callus-stimulating methods, were 
adopted without any success. 
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SECOND OPERATION.—The seat of fracture was exposed, and the loose plate 
removed. No trace of intermediate callus was found. The medullary cavity was 
closed, and both bone-ends were densely eburnated. It seemed useless to remove 
more bone, and therefore the operation described in this paper was carried out. 

The train of thought which occurred to me at the time was somewhat as 
follows. Removal of further bone would so far shorten the limb as to render it 
useless. The periosteum, which had been preserved, had done nothing to make 
callus. If the periosteum does not produce the callus, then the new bone can only 
come from living old bone. Can osteoblasts travel? Certainly not unless. a free 
channel is provided for them. Therefore I must provide a fair-way along which 
they may reach the site of fracture. If I cannot oppose healthy bone to healthy 
bone, I can at least provide a line of communication. 

The result was astonishing. The ends were secured by a plate, supplemented 
by a wire. (The wire was necessary in this case to secure immobility, but I never use 
wire if I can help it.) Superabundant callus was formed, with firm rapid union, so 
that with a raised boot-heel the man could walk without a limp. He was given a 
rating asa ship’s corporal, and returned to full active duty one year after the original 
accident, and three months after the final operation. 


Case 2.—A gunnery lieutenant suffered a compound fracture of both bones of 
the leg at the lower third, resulting from a cable accident. The L shape of the line 
of fracture tempted me to use a wire encirclement, but with no success. The wound 
did not close at one end, but there was no apparent sepsis at the time. After the 
end of three months there was weak fibrous union only; x rays showed no callus. 
The officer’s promotion depended upon his early return to duty. 

OPERATION.—Very slight amount of fibrous tissue. The general appearance 
gave one the impression that union might eventually have taken place after many 
months. Long-axial drilling, as in the other case. Fragments plated. Union by 
first intention, with abundant callus formation. The patient was able to return to 
duty in time to obtain his promotion to commander. 
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ON THE APPLICATION OF THE PRINCIPLE OF EXTENSION 
TO COMMINUTED FRACTURES OF THE LONG BONE, WITH 
SPECIAL REFERENCE TO GUNSHOT INJURIES. 


By ERNEST W. HEY GROVES, Bristo.t. 


THE principle of extension has been proved to have the utmost value in the 
treatment of all fractures. 

Its advantages are as follows: (1) Prevention of shortening; (2) Cor- 
rection of the alignment of the bone; and (3) Removal of soft parts from 
between the broken ends. These points are so generally admitted that they 
may be taken for granted. The reason why the extension methods have not 
been more widely adopted is because they are often assumed to involve a 
long stay in bed or the use of some very elaborate apparatus. 

When the bone injury is very complicated—and the severe gunshot 
wound is the best type of such a case—the problem of treatment is urgent and 
difficult. The case cannot be treated by a mere splint, because it has to be 
dressed frequently. It cannot be submitted to direct operation, because it 
is both comminuted and probably infected. When it is treated with sole 
regard to the wounds, and the final form of the bones is ignored, the result 
may be an excessive deformity. 

After a long series of experimental cases, I have convinced myself that 
the principle of extension, with indirect fixation of the bones, is not only the 
best method for severe comminuted fractures, but one which will give quite 
good results. The chief difficulty in the practical application of the principle 
has been the design of an apparatus which should be simple, safe, and efficient. 

Certain extension splints invented by Borchgrevink were: kindly lent me 
by Dr. Saar, of Innsbruck, on the occasion of my recent Hunterian lecture. 
These had proved of great value in the late Balkan war. I have therefore 
adopted these patterns with certain modifications and additions. 1 have 
previously described a simple transfixion apparatus for the leg-bones, similar 
to that of Lambret, although designed quite independently. 

During this year I have succeeded in applying the transfixion principle 
to the humerus and the femur, and in further simplifying the transfixion 
apparatus for the shin and ankle-bones. These two series of apparatus provide 
a ready and simple means of dealing with gunshot wounds of the long bones 
which I hope may be of some service at the present time. 


I.—SPLINTS FOR THE ARM-BONES IN WHICH TRACTION IS APPLIED BY 
MEANS OF ADHESIVE PLASTER. 


Humerus.—For this bone I think Borchgrevink’s splint is excellent, and I 
have only modified it very slightly. It consists-in a Y-shaped wooden splint, 
with a pulley wheel at one end and a padded crutch for the axilla at the other 
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(Fig. 230). Two long pieces of adhesive strapping are applied to opposite 
sides of the arm and}fixed by overlapping circular strips, a small wood stirrup 
is placed below the elbow, and over this the plaster traction-strips are fastened, 
whilst a piece of cord passes through a central hole in the stirrup. The splint 
is placed in the axilla and the traction cord taken over the pulley-whcel at 
its extremity. The end of the cord is passed through a hole in a small 
wooden bar, and knotted at such a point as will ensure full traction by an 
elastic band fixed on the inside of the splint. This rubber band is pulled 
down to take the transverse bar, and the 
adjustment is then complete. The forearm 
is supported in a sling. 











Fic. 230.—Humervus ExtTen- Fic. 231.—Humervus Evastic Extension SPLINT IN 
SION SPLINT, viewed from the Position. Union after fourteen days. 
inner side., Patient from 2nd Southern General Hospital. 


<—-- 


I have modified the original model in two respects: (1) The pulley-wheel 
is not screwed into the end of the splint itself but into a wooden block which 
projects from its outer surface; this has the effect of bringing one edge of 
the pulley-wheel into line with the axis of the arm, and the other into line 
with the traction band. This alteration makes the traction take place in the 
correct line of the arm instead of being rather oblique. 

(2) Traction is made by a solid rubber band arranged as a loop instead 
of a single straight piece. . This gives double strength to the traction, and 
permits of a simple method of adjustment by the position at which the cord 
is knotted. 

In some cases it is found that the pressure of the upper end of the 
splint in the axilla is painful ;. in these circumstances the pain may be relieved 
by attaching a linen strip to the upper end of the splint and tying the 
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two ends together under the perineum, over the trousers or the pyjamas. 
This serves to distribute the counter-extension between the axilla and the 


perineum. 


Forearm.—I use three models of this splint in order to meet the various 
conditions that may require treatment. The forearm is not suitable 
for the transfixion method, and therefore it has been necessary to 


elaborate the plaster 
traction method 
more fully for this 
region. 

Posterior Angu- 
lar Splint.— This is 
practically Borch- 
grevink’s model, but 
modified in the same 





Fic. 232.—PosterR1ion ANGULAR EXTENSION SPLINT. 


two points as the last—i.c., the pulley is arranged to bring the traction into 
the line of the axis of the forearm, and the elastic pull is by a loop instead 
of a straight piece of rubber. The principle and the application of the splint 

















Fic. 233.—PostTerR1onr ANGULAR FOREARM SPLINT IN POSITION, 
WITH FULL SUPINATION. 


are sufficiently shown in 
Figs. 232, 233. 

The chief advantages 
of this splint are that it 
is very simple, and it is a 
good method of securing 
the forearm in a position 
of supination. To do this, 
a piece of strapping is 
made to encircle the wrist, 
passing in front from the 
ulnar to the radial side, 
and the end of this is 
attached by a drawing-pin 
to the outer side of the 
splint so as to maintain 
supination. In most frac- 


tures of both forearm bones this is a point of great importance, because the 
hand naturally assumes a pronated position, and supination will then be lost. 
On the other hand, there is little or no fear that a supinated forearm will fail 


to regain the power of 
pronation. 

The three limitations 
of the splint are: (1) 
Exy#cises in wrist rota- 
ti@i are hindered; (2) 
The elbow is held stiff ; 
(3) It is inapplicable if 
there is a wound on the 








Fic. 234.—Metat FRAME EXTENSION SPLINT. 


back of the forearm which requires frequent dressing. 
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The Metal Frame Splint.—This is shown in Figs. 234 and 235. Instead 
of the solid wooden bed for the forearm there is a frame consisting of two 
lateral bars, bent round 
at the distal end to bear 
the pulley wheel. The 
forearm lies between these 
metal bars, and can be 
supported there by a 
sling. The metal forearm 
frame is attached to a 
posterior arm-piece by a 
hinged joint which permits 
exercises of the elbow- 
joint. This splint will, I 
think, prove to be a most 
useful routine extension- 
splint for forearm fractures, because it allows free rotation movements of the 
radio-ulnar joints and exercise at the elbow, and at the same time any wounds 
can be readily dressed without disturbing the adjustment. 

The Antero-internal Splint.—In severe cases of comminution and wounds 
of the elbow-joint, the patient must be kept in bed for a time, and the elbow 
immobilized. Such a case is seen in Fig. 237, which is that of « sergeant in 
the Coldstream Guards, who had a bullet-wound over the back of the olecranon, 
the bullet emerging from the posterior border of the ulna. The bone was 
shattered into many fragments, and the wound was so septic that the soft 
parts required to be opened up freely and most of the fragments of the upper 
part of the ulna removed. Unless continuous extension in the direction of 

the axis of the forearm had been used in this case, the radial 
head would certainly have become dislocated and the elbow 
disorganized. Fig. 238 shows how by keeping the arm in 
good position during re- 
formation of the ulna, 
a good and useful joint 
has been saved. Fig 
236 shows this splint. 
The arm rests comfort- 
ably on an_ internal 
Fic. 236.—ANTERO-INTERNAL EXTENSION SPLINT angular splint, which 
Viewed from the inner side. has the same pulley 
extension us the splint 
already described. An anterior arm-piece is attached to the pper part of 
the splint and affords a means of counter-extension. The whole outer and 
posterior surfaces of the forearm and arm are readily accessible for dressing 
without disturbing the adjustment of the splint. A great part of the angle 
of the splint is cut out so that the internal aspect of the elbow is left free 
for drainage and dressing. 

Fig. 239 shows the splint applied to a soldier who had comminuted 

fractures of the lower end of the humerus and also of the ulna. Before its 

















Fic. 235.—MeEtTAL FRAME SPLINT APPLIED. 
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application there was great posterior displacement of the lower humeral 
fragment, and marked angulation of the ulna. After its adjustment both 
these deformities were corrected. 


i i isa 














Fic. 237.—TuHrE ANTERO-INTERNAL SPLINT. 


A patient in the 2nd Southern General Hospital with a fracture of the ulna, 
the arm being on an extension splint. 
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In both the cases mentioned, frequent dressings were necessitated by 
the sature of the wounds, and these could be carried out without disturbing 
either the position of the limb or interfering with the extension. 

















‘Fic. 238.—RapDiIoGRAM OF ELBOW SHOWN IN Fic. 237, AFTER TREATMENT. 


Note the rapid re-for nation of the upper third of the ulna. 
















434 THE BRITISH JOURNAL OF SURGERY 





II _—DOUBLE TRANSFIXION METHOD OF EXTENSION AND FIXATION 
OF THE ARM, LEG, AND THIGH. 


Transfixion of the Leg Bones.—The bones of the lower leg are readily 
transfixed by two parallel pins. The upper takes the head of the tibia and 
the lower goes through either the malleoli or the os calcis. For some years 
I have used this double transfixion apparatus for comminuted and open frac- 
tures of the leg with excellent results. But there has always been one point 
of technique which has presented difficulties. The apparatus, consisting of 





Fic. 239.—TuHE ANTERO-INTERNAL SPLINT. 


A Scotchman in one of the Paris hospitals with fractures of the humerus just above the elbow, 
and the forearm. Dislocations of both fractures were reduced by the extension. 


two parallel transfixion pins connected by outside screw-extension bars, when 
adjusted formed a perfectly rigid rectangular frame. This involved three 
disadvantages : first, that the bones had to be perfectly adjusted as regards 
rotation and lateral deviation before transfixion ; next, that the two trans- 
fixing pins had to be driven in exactly parallel to one another whilst the bones 
were held in correct position; and thirdly, there could be no alteration of 
the rotation or lateral deviation of the bones after the apparatus had been 
applied. 
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In working out the transfixing apparatus for the humerus and femur, to 
be presently described, I found a method by which full advantage could be 
taken of the principles of transfixion and extension, without the necessity of 
having the transfixing pins parallel to each other. This is equally applicable 
to the leg bones (Figs. 240, 241) and to 
the humerus or femur. a fis 

The two transfixion pins are first put | : 
into position, one transversely through 
the head of the tibia, the other through 
either the malleoli or the os calcis, and 
these pins need not be parallel. Thus 
the actual operation is rendered ex- 
tremely simple. Then the extension 

















Fic. 240.—DouBLE TRANSFIXION APPARATUS 
APPLIED TO TIBIA AND FIBULA. 


appliance is adjusted. This consists 
of two parallel screw-extension bars 
fixed to a circular hoop. Each bar 
is pivoted to the hoop by a quadrant 
joint which allows a large range of 
movement, and which can be securely 
fixed by a nut when in correct posi- 
Fic. 241.—Gunsnor Fracture or tHE Trsra —st tion. ~The ends of one transfixion pin 
TREATED BY TRANSFIXION APPARATUS. go through holes in the hoop, and of 
the other through eyes at the ends of 
the extension bars. Screw-caps are fitted to the projecting ends of the pins, 
protecting them and keeping the extension apparatus from slipping off the 
transfixing pins. 
Double Transfixion Apparatus for the Femur and Humerus.—The old 
form of double transfixion apparatus with rigidly parallel transfixion bars 
cannot be applied to either the femur or the humerus, because, whilst the 
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lower end of both these bones is easily transfixed from side to side, the 
upper end cannot be treated in this way, since the inner side of the neck of 
the humerus lies against the great vessels and nerves in the axilla, and the 
inner side of the upper end of the femur is deeply buried in the groin. 

But both these bones can readily be transfixed from before backwards. 
In the case of the humerus (Fig. 242), a point is taken midway between the 
inner and outer border of the arm, and on a level below the middle of the 
deltoid. The line between the inner and the outer border of the arm divides 
the great pectoral tendon from the deltoid. In this line lies the cephalic 
vein, and therefore it is best to make a small incision in order to see and 
avoid this vessel. The importance of keeping below a point midway between 
the acromion and the deltoid insertion is to avoid the circumflex nerve. 

When the anterior transfixion point 
“ has been determined through a small in- 
cision, the transfixing pin is used to push 
the anterior border of the deltoid a little 
outwards, thus avoiding the long biceps 
tendon, and then the pin is driven straight 
through the humerus until it emerges 
posteriorly. 

The lower end of the humerus is 
transfixed from side to side, one and a 
half inches above the epicondyles, rather 
in front of the internal epicondylar ridge 
and behind the external. It is easier to 
drive the pin from the inner to the outer 
side. When both ends of the humerus 
have been transfixed, the upper by an 
anteroposterior and the lower by a trans- 
verse pin, the extension bars are adjusted. 
A metal hoop is fixed round the lower 
end of the arm, and the ends of the lower 
transfixion rod fit into holes in this hoop. 
Fic. 242.—Dous.e TRANSFIXION AppAra- ‘The extension bars fit: over the ends of 

TUS APPLIED TO THE HUMERUS. the upper transfixion rod, and into the 

front and back of the hoop which encir- 

cles the lower end of the arm. A semicircular guide-bar allows for adjustment 
and fixation of each extension bar to the hoop at any angle. 

It will be found that when the apparatus is in place, the screws of the 
extension bars provide for powerful extension. Anteroposterior angulation 
can be corrected by the appropriate tension on the extension bars, whilst 
lateral angulation or rotation can be corrected by adjustment of the screws 
on the semicircular guide-bars. The correct position being attained, the screws 
on the guide-bars are tightened, and the whole apparatus is perfectly rigid. 

The application of the apparatus to the femur (Fig. 243) is exactly 
similar. The appliance is constructed on the same pattern, but is larger. 
The upper transfixing pin is inserted in an anteroposterior direction through 
the base of the great trochanter. The point for transfixion is on a horizontal 
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line through the lower border of the symphysis pubis and vertically below 
the anterior superior iliac spine (Fig. 245). The lower transverse pin passes 
from side to side through the condyles.. The posterior end of the upper 
transfixing pin is protected from the pressure of the patient’s weight by the 
prominence of the buttock on which he lies. 

A few words may be added which apply to all these transfixion methods. 
The steel pins used for the actual transfixion of the bones have a bradawl 
point at one end and a slot for a 
handle at the other, so that each 
pin is used to bore its own passage 
through the bone. 





























Fic. 243.—DouBLe TRANSFIXION APPARATUS Fic. 244.—RADIOGRAM OF FRACTURE OF FEMUR 





APPLIED TO FRACTURED FEMUR. TREATED BY TRANSFIXION APPARATUS. 


The one and all-important difficulty which still awaits solution is that of 
sepsis connected with the transfixing pins. Unless this can be reduced to a 
negligible minimum the transfixion method will never find wide utility. This 
point has been discussed at great length by the advocates and opponents 
of Steinman’s nails. It is certain that at the lower end of the femur 
these nails can be used with little risk of septic complications. Further, the 
use of nails driven into bones through the skin is quite common in operations 
about the elbow, knee, and ankle-joint. If the following points are carried 
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out, I think there is but little risk of sepsis. First, there must be no open 
wound at the site of the puncture: that is, the pin must be grasped by the 
elastic skin without tension, but without allowing exudation of fluid from 
the tissues upon the skin. Hence, it is always better, where possible, to drive 
the pin through the skin rather than insert it through an incision. Second, if 
an incision is necessitated by anatomical reasons, e.g. at the upper end of the 
humerus (vide supra), it should be accurately sewn round the pin at the con- 
clusion of the operation, so that there is no open sinus left. Third, there 
must be no dragging of the skin by the pins, because this will cause it to 








Fic. 245.—SKIAGRAM OF NORMAL PELVIS AND HEAD OF FEMUR. 


Two crossed wires show the method of finding the spot for the upper transfixion pin for 
femur: the vertical one is placed on the anterior iliac spine, the horizontal one is on a 
level with the lower part of the symphysis pubis. 


slough. This is easily arranged at sites like the malleoli, or condyles of the 
femur, where the skin is closely attached to the bone underneath. When a 
part like the upper end of the thigh has to be transfixed, the skin should be 
pulled down before transfixion, so that when extension is applied the skin 
will not drag down at the transfixion point. If, in spite of this, when the 
final adjustment has been made there is an obvious dragging of the skin 
against the pin, this must be relieved by an incision above the pin which just 
allows the skin to fall into position without tension; then this incision is 
closed by sutures below the pin. 
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In conclusion, it may be said that the double transfixion apparatus has 
the following advantages’ (1) It permits of accurate adjustment of the broken 
bone with the guidance of the x rays, both at the time of its application and 
subsequently ; (2) It provides efficient extension force to prevent overlapping 
of the fragments, angulation, or shortening; (3) It has been proved experi- 
mentally to provide an ideal method for the treatment of severely comminuted 
fractures ; (4) It allows any wounds to be freely dressed or irrigated without 
disturbance of the fixation of the bone, and without necessitating severe pain 
to the patient; (5) It permits movements of the joints above and below 
the seat of fracture. 


IIl.—ON THE TREATMENT OF SEVERE SEPTIC GUNSHOT FRACTURES 
OF THE LEG. 





Fic. 246.—A SimpLe METHOD OF SUSPENSION AND EXTENSION OF THE LEG. 


Patient from the 2nd Southern General Hospital with gunshot wound and fracture of neck 
of the femur. The uprights which support the horizontal bar can be attached to any bed. 
The pulley can be adjusted in height. The weight shown is 12 lb. of sand. 


Many gunshot injuries of the leg require the exercise of the utmost care, both 
in planning and carrying out the treatment, and this care has to be exercised 
over a long period of time. The bad cases present a degree of sepsis which 
endangers both life and limb, so that the treatment of this complication must 
take precedence of all other considerations. The pain endured by the patient 
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with such an injury is very severe, and in the absence of suitable appliances 
for holding the leg, it is renewed every day for weeks when the dressing is 
changed. Such cases are brought into the base hospitals in France in great 
numbers, constituting as many as 
twenty patients in every hundred. 
It is most desirable, therefore, to 
have some system of treatment, easily 
and readily applicable, which does not 
require any special mechanical skill 
on the part of the surgeon and nurses, 
and which will fulfil three conditions, 
viz., provision of ready access to the 
limb for frequent dressing ; immobi- 
lization to prevent pain during the 
dressing; and the maintenance of 
continued extension whilst the limb 
has all its joints in a position of 
; semiflexion. 
Fic. 247.—WoopEN TRovuGH SPLINT. Florschiitz and von Saar demon- 
strated during the Balkan War that 
this system could be carried out very simply and effectively by means of 
slinging the thigh and leg to a bar above the bed. The accompanying 
illustration from a patient in the 2nd Southern General Hospital shows this 
method in application (Fig. 246). It is best suited for cases of wounds 
and fractures at or near the hip-joint. 

For fractures of the shaft of the 
femur, however, the method has some 
faults. It requires some time and 
care in adjustment, and it is difficult 
to arrange so that the patient is free 
from pain. 

The splint shown in Figs. 247, 
248 has proved very useful, and is 
simple in application. It consists of 
a trough in which the thigh and leg 
lie, the thigh being at an angle of 45° 
to the horizontal, whilst the leg is a 
little inclined upwards. The dressing 
is fixed to the limb by a binder (not a 
roller) bandage, and the foot is ban- Fic. 248.—WoopEeN TrovuGH SPuLint. 
daged to the foot-piece. The panels One panel has been removed from the thigh 
which constitute the trough are not and one from the leg portion. 
fixed, but can be slid out. This is 
done for either the thigh or the leg, as the case may be, when the dressing is 
changed. After the dressing has been re-applied the limb is gently held up 
by the two ends of the binder bandage and the panels slipped back into 
place. The whole is made of wood, and a local carpenter can quickly make 
these splints from a pattern. 
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In the worst and most difficult cases, the treatment of the sepsis is at 
first much more important than that of the fracture. In the adequate treat- 
ment of sepsis there are three essentials: (1) The wound must be fully and 
freely opened; (2) It must be drained efficiently ; and (3) The part must 
be so placed that dressings can be frequently changed or continuous 
irrigation adopted. 

1. In the thorough opening of the wound the natural tendency is to make 
either stab wounds and place a drainage tube right through the limb, or to 
form longitudinal incisions between the muscle planes. Both these methods 
often fail to check the septic progress. In many cases it is much better to 
make transverse incisions, actually cutting through part of the thickness of 
the longitudinal muscles. For example, in the thigh, any longitudinal 
incision on the outer side of the limb will never form a good drainage 
opening, because the tension of the muscles and fascia lata always tend to 
close the incision. 

2. A transverse incision, on the other hand, divides the fibres of the 
fascia lata and cuts half through the thickness of the vastus externus and 
biceps muscles, and leaves a wound the lips of which gape widely. This 
manceuvre also has the advantage of lessening the tension, which tends to 
pull the fragments of bone over one another. Having made an opening of 
this kind, drainage is easy, and either gauze or a tube will serve the purpose. 

3. The third necessity, that of frequently changing the dressing, or better 
still, of carrying out continuous irrigation, can only be done properly—without 
inflicting great suffering on the patient—if the limb is supported by a suitable 
splint. 

If the septic problem is attacked vigorously from the very outset on the 
lines laid down, it will soon give place to satisfactory healing, and then it 
behoves us to consider the position of the limb and the healing of the fracture. 
Here, again, there are certain definite essentials which have been abundantly 
demonstrated by many workers such as Bardenheuer, Zuppinger, and others, 
and it is not necessary to do more than mention them. They are :— 

1. Some efficient form of continuous extension must be applied in order 
to preserve the correct line of the bone and to correct overlapping. 

2. All the joints of the limb must be maintained in a position of semi- 
flexion, because it is only in this position that the muscles are sufficiently 
relaxed to admit of efficient extension. 

3. The limb must be so adjusted that at an early date all the joints can 
be subjected to passive movements. 

Both the splint which has been already referred to, and that which is 
now about to be described, fulfil these essential conditions in the treatment 
of fractures of the leg, and they are also absolutely simple in their application, 
and comfortable to the patient. The Hodgen’s splint, which is perhaps the 
cleverest device of its kind ever invented, is not of great practical utility when 
many complicated cases have to be treated by those who have neither the 
time nor training to carry out its exact adjustment. It is very difficult to 
adjust a Hodgen’s splint so that the weight is borne and the tension exerted 
at the correct angles. Those who have attempted to use this splint in bad 
cases will, I think, endorse this criticism. 
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The cradle splint which I here figure (Fig. 249) slings the whole leg on a firm 
support, the sling being adjustable to the wire frame, exactly as it is in a 
Hodgen. The limb is kept in a position of semiflexion of hip, knee and ankle. 
The foot is bandaged to the foot-piece, and from this the weight extension 
takes its pull. 

The foot-piece can be lifted off the frame of the splint without diminish- 
ing the extension, and the knee and ankle-joints moved daily. If there is a 
septic wound in either thigh or leg, 
it can be subjected to continuous 
irrigation whilst the limb is on the 
splint. To do this, a piece of mac- 
intosh sheeting is placed in the 
sling which supports the leg and 
arranged to discharge into a basin 
below. 

One last word, relating to the 
question of the transport of cases 
of fracture of the leg. Logically 
this ought to have come first, but 
it is placed here because it is only: 
a tentative suggestion. I think 
that the proper position for all 
seriously-wounded stretcher cases 
is that of semi-recumbency with 
the knees drawn up: in other 

Fia, 249. “WrRE CRADLE LEG SPLINT, WITH words, the position of semiflexion 
SLINGS IN POSITION, , . : : . : 
of the lower limbs with inclination 
of the trunk. 

Figs, 250 and 251 illustrate a model of a stretcher that embodics these 
principles, The part which supports the patient is 6 feet long and 18 inches 
wide ; it is divided into three parts, 8 feet, 14 feet, and 14 feet in length 
respectively. The first supports the body, the second the thighs, and the 
third the legs. The body and thigh-supports are connected by broad canvas 
strips 6 inches wide, leaving an open interval 6 inches wide in the middle. 
When the patient is on such a stretcher, the knees are bent over the hinge 








Fie, 250.—Mopet or STRETCHER IN FLAT POSITION, 


between the thigh and leg pieces, and the inclination of both parts of the lower 
limb will be such as to keep up a certain degree of extension and to prevent 
further damage to the soft parts by the broken bones. The carrying poles of 
the stretcher will form adequate splints to which to bandage the legs. Further, 
and this is perhaps the chief advantage, the patient cannot roll. When one 
considers what long and rough journeys the wounded are forced to take, and 
how difficult it is to prevent the rolling movement of a patient who is lying 
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flat, it is worth while to eliminate this source of suffering and injury. Other 
advantages of this carrying position and device are: The inclined position of 
the limb favours the drainage of wounds; the cut-out central portion allows 
of easy manipulation for micturition and defzcation, as the bed-pan can be 
slipped beneath the stretcher without moving the patient; the abdomen is 
kept in full inclination, with the pelvis low and the abdominal walls relaxed, 





Fic. 251.—MopeEtL oF STRETCHER ADJUSTED IN THE INCLINED POSITION. 


the position in which all acute abdominal injuries ought to be kept ;_ the chest 

is high—a position which favours both respiration and circulation in thoracic 

wounds ; the high head-position is favourable for head injuries. The stretcher 

when adjusted in the semi-recumbent position can be slung in a motor, train, 

or ship, or it can stand on its legs so that the patient is six inches off the 
ground. It can be folded up flat, so as to admit of compact storage when 
not in use. 


[The majority of the appliances described above are made by Messrs. Down Bros., 
London, and Messrs. Collin, Paris. ] 
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THE TREATMENT OF ACUTE EMPHYSEMATOUS GANGRENE. 
(PRELIMINARY COMMUNICATION. ) 


By Lr.-CoL. C. B. LAWSON, R.A.M.C., ann H. BECKWITH WHITEHOUSE, 
From Rouen. 


In the present European conflict, the outstanding feature of medical 
importance is the incidence amongst the wounded of cases of tetanus and 
acute emphysematous gangrene. 

It is impossible as yet to say the actual extent to which these two condi- 
tions are prevailing: it is evident, however, that sufficient material is forth- 
coming upon which to base a more extended knowledge than is at present 
extant. The very high mortality previously associated with both these 
diseases is generally recognized in all text-books on surgery ; thus, in Rose and 
Carless’ Manual of Surgery, 1911, under the heading of “ Acute Spreading, 
Acute Emphysematous or Spreading Traumatic Gangrene,” appears the 
following : “‘ This is one of the most rapidly fatal and serious conditions met 
with in surgery.” 

The object of the present communication is to draw attention to a new 
method of treatment of emphysematous gangrene, which in our hands has 
been attended with well-marked success. Amongst the cases of shell- and 
gunshot-wounds admitted to No. 8 Military General Hospital at Rouen, 
France, during the months of September and October, there occurred 17 
examples of gangrene affecting the extremities. Of these 3 were of the 
purely traumatic variety, and directly due to interference with the vascular 
supply. The remaining 14, on the other hand, were all types of the condition 
variously termed infective gangrene, emphysematous gangrene, or hospital 
gangrene. Of these, 8 involved the upper extremity, and 6 the lower. All 
were the direct result of severe shell-wounds, infected on the field by earth 
or refuse. The first three cases admitted to the hospital were treated upon 
existing lines, and all proved rapidly fatal. The first patient was extremely 
weak and toxeemic upon arrival, and did not recover from the shock attendant 
upon amputation through the upper third of the thigh. In the remaining 
two patients the gangrenous area had already extended to the abdominal wall, 
and amputation was out of the question. Both cases were treated by appli- 
cation of hydrogen peroxide to the wounds, but both rapidly succumbed. 

The fourth patient also appeared in eatremis when he reached the 
hospital. He had been wounded on September 14, during an engagement on 
the Meuse, and reached Rouen three days later. Upon arrival he presented 
a very large lacerated wound upon the posterior aspect of the right knee, 
extending upwards into the muscles of the thigh. The wound was extremely 
foul, and the tissues around were cedematous, devitalized and emphysematous : 
typical blebs were present on the skin surrounding the wound, and from the 
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contained fluid a long unencapsulated anaerobic bacillus was cultivated. 
Amputation was performed through the upper third of the thigh; but at 
the operation it was evident that the infection had spread to a high level and 
that it was impossible to remove the limb above the area involved. The 
patient was much collapsed, and the operation was concluded as rapidly as 
possible. Within twenty-four hours it was evident that the infection was 
spreading rapidly in the flaps covering the stump. It then appeared to one 
of us possible to limit the spread of the disease by infiltrating the tissues 
above the gangrenous area with oxygen. The handiest method available 
was the injection under pressure of hydrogen peroxide into the tissues. Small 
incisions were made therefore into the healthy tissues above the infected area, 
and through these punctures hydrogen peroxide was pumped into the subcu- 
taneous and subfascial planes by means of a Higginson’s syringe. The evolu- 
tion of oxygen was rapid, and the stump soon assumed enormous proportions, 
emitting a resonant note on percussion. From this moment the spread of 
gangrene was arrested. The existing portion sloughed away, the surrounding 
skin assumed its normal tint, and the circulation was re-established. The 
man made an uninterrupted recovery, and was soon transferred to England 
convalescent. 

The success which attended this case decided us to employ the same 
method on a subsequent occasion. On September 30 the next opportunity 
occurred. A patient was admitted with a large lacerated shell-wound on 
the outer surface of the left thigh in its upper third. A very offensive dis- 
charge was present, and the skin around was discoloured and sodden. (C&dema, 
with definite crackling on palpation, extended up to the crest of the ilium. 
The patient was jaundiced, and the general condition very weak. 

Amputation of the limb could not be entertained, and hydrogen peroxide 
(10 vols.) was injected subcutaneously above the line of advancing oedema. 
Small punctures were also made through the tissues just above the wound and 
hydrogen peroxide was injected under pressure. Twenty-four hours later 
it was evident that the infection was arrested. The jaundice disappeared, 
and subsequently the whole gangrenous area came away in a huge slough 
involving skin, subcutaneous tissues and fascia, leaving a very large granu- 
lating area. This had considerably diminished in size when the patient was 
transferred to England, his general condition being excellent in every way. 
Thiersch grafting was necessary to restore the limb to its functional ability. 

The rapid arrest of the infection in these two cases proved to us that in 
this method we had not only a valuable means of saving life, but also of 
obviating the necessity for amputation, and so preserving the function of 
many limbs that otherwise would be sacrificed. In fact, since adopting infil- 
tration we have not found it necessary to remove a single limb for acute 
infective gangrene. The procedure now adopted by us in all cases where 
infection of a wound by anaerobic organisms is suspected may briefly be 
summarized as follows. 

Operation.—Half an hour before operation the patient receives a hypo- 
dermic injection of atropine sulphate, ;}5 gr., and morphine tartrate, } gr. 
General anesthesia as a rule is employed; but if the patient is profoundly 
Septic, and the wound involves the lower extremity, spinal anesthesia is 
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preferred. A point is then selected three to four fingers’ breadth above the 
line of advancing gangrene, as shown by the dusky copper-coloured tint of the 
integument. An incision about } in. in length is made through the skin and 
subcutaneous tissues as far as the fascial sheath of the muscles. A pair of sinus 
forceps is then introduced into the wound, and the whole of the subcutaneous 
tissue opened up as widely as possible. The nozzle of an ordinary Higginson’s 
syringe is introduced into the incision, and neutral hydrogen peroxide (10 vols.) 
at body temperature pumped into the subcutaneous spaces under pressure. 
The dissemination of oxygen is aided by kneading and massage. It is essen- 
tial that the belt of oxygen be complete above the line of advancing gangrene, 
and therefore it is usually necessary to repeat the procedure at various points. 
This done, the gangrenous area itself is treated in a similar manner by punc- 
ture and infiltration. Finally, the wound is thoroughly explored and cleansed. 
All foreign material, dead and contused tissue, is removed, and the cavity 
irrigated with normal saline (just to wash away deébris and clot), and then freely 
with hydrogen peroxide. Drainage by rubber tube and gauze is established, 
and the whole limb dressed with dry gauze and wool. Although much drain- 
age may be anticipated, we consider it a mistake to employ huge quantities 
of wool and gauze in these cases. The aim should be to allow free access of 
air, coupled with efficient protection, to the wounded tissues. 

The operation is followed by considerable shock, due undoubtedly to the 
wide separation of connective tissue and stimulation of nerve-endings. The 
usual measures are instituted to combat this, and morphia is freely adminis- 
tered to relieve the pain, which is generally very acute. At the close of the 
operation the limb is ballooned to twice its normal size, and the emphysema 
in the case of the upper limb frequently extends to the trunk and neck. In 
our series of cases, shock was much more marked when the upper extremity 
was involved than in the case of the lower. A point of pathological interest is 
the bright yellow colour of the fluid which exudes from the tissues of the 
diseased limb on section. This is even more evident in the presence of hydro- 
gen peroxide. What the exact nature of the pigment may be it is impossible 
to ascertain with our limited facilities at the front. 

Risks of the Operation.—We consider that the dangers of the opera- 
tion are mainly twofold: (1) Shock; and (2) Air embolism. 

As previously stated, there is undoubtedly an element of shock associated 
with the procedure, due to the stimulation of nerve-endings, and varying in 
degree with the extent of the area infiltrated. It is most marked, in our experi- 
ence, in cases where the upper extremity is involved, and especially when it 
is necessary to infiltrate the subcutaneous tissues of the thorax. At the same 
time the collapse is no more severe than that associated with amputation 
carried out under similar conditions, and it can certainly be combated by care 
and the adoption of the ordinary measures against shock. The operation 
should not be performed without general anesthesia, and an allusion has 
already been made to the value of the spinal method of analgesia in cases 
involving the lower extremity. 

As regards the risk of air embolism, we have not had a fatality of this 
nature directly attributable to the operation. At the same time, we recognize 
its possibility, and advocate particular care in avoiding trauma to veins both 
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at the sites of puncture and also during the separation of the subcutaneous 
tissues. 

Concerning a third possible objection, that the operation may not be 
efficient to check the progress of the infection, in our experience this risk does 
not exist. Certainly in every case in which it has been employed, arrest of 
the gangrene has been assured. Further experience with a longer series of 
cases may cause us to modify this statement, although a consideration of the 
facts, both clinical and post-mortem, go to prove that acute infective gangrene 
of the type now occurring in France is essentially a local process, spreading 
by direct continuity in the subcutaneous tissues, and that it can be effec- 
tively checked by the establishment of ‘outposts’ instituted in the manner 
described. 

In our cases the organism present has almost invariably been the Bacillus 
aerogenes capsulatus. In two cases only did it prove to be the bacillus of 
malignant cedema. 

The results so far obtained may be stated as follows :— 

Total number of cases, 14 (upper extremity 8, lower 6). 

Cases treated by infiltration, 11; cured 8. 

Cases not treated by infiltration, 3; cured 0. 

Of the three deaths occurring in cases treated by infiltration, one was due to 
osteomyelitis of the femur, and septicemia; another to shock; whilst the third 
was a fatality under anesthesia in a subject of lymphatism, and not attribut- 
able to the condition present, or to the operation. In the case of osteomyelitis 
of the femur, an extensive compound comminuted fracture was present. The 
anaerobic infection was completely arrested, and then septicemic symptoms 
developed—this was confirmed by autopsy. 


CONCLUSIONS. 


The conclusions at which we have arrived, and on which we are at present 
basing our practice, may be stated as follows :— 

1. Acute infective gangrene due to B. aerogenes capsulatus or B. cedematis 
maligni, in the case of the extremities, is at first a purely local process, spreading 
by direct continuity in the subcutaneous tissues. The muscles and deeper 
tissues are only involved in the immediate neighbourhood of the wound. 

When gangrene of the whole limb exists it is due to severe trauma, espe- 
cially to the main vessels. Acute infective gangrene and traumatic gangrene 
may be superimposed. 

2. Amputation of a limb for acute emphysematous gangrene is unneces- 
sary, unless the whole of the tissues are involved over a very extensive area. It 
is sufficient to remove only dead and dying tissues, and amputation high above 
the infected area is contra-indicated and may prove fatal from shock. 

3. Infiltration of the healthy subcutaneous tissues with oxygen, above 
the line of spreading gangrene, is sufficient to check the advance of the infec- 
tion, and in the majority of cases the limb may be saved. 

4. The most convenient means of applying nascent oxygen to the tissues 
is by the injection of warm neutral hydrogen peroxide. 

5. Since the operation is not unattended by risk, care must be taken to 
obviate shock, and trauma to veins. 
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NOTE. 


Since this paper was written four other cases of acute emphysematous 
gangrene have been admitted to No. 8 General Hospital. Three of these 
involved the upper extremity, and one the lower. All have been treated by 
the method of infiltration, and al] have recovered without the sacrifice of a 
limb. 

One of these cases was further complicated by severe tetanus, and was 
successfully treated by daily lumbar injections of antitetanic serum (1500 
units) and the adoption of the Trendelenburg position. 

The direct subcutaneous administration of oxygen or air apart from 
hydrogen peroxide is under consideration as a means of checking the spread 
of anaerobic infection. 

Under circumstances where the more thorough method of infiltrating 
hydrogen peroxide cannot be carried out as above described (such as, 
perhaps, in clearing hospitals and ambulance trains), it is possible that 
injecting it in smaller quantities with an antitoxin or other suitable syringe 
might arrest the spread of the disease until, at least, the patient arrived at 
a fixed hospital. We have treated a case successfully by this method. 
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NOTES ON NAVAL AND MILITARY SURGERY. 
CONTRIBUTED BY VARIOUS WRITERS. 


Tue following articles have been collected and published, not only because of 
the absorbing interest which their subject has for the surgical world, but as 
an attempt to present some of the problems which require to be solved in 
order that life and limb may be saved and suffering mitigated. A very brief 
acquaintance with the conditions of the present war makes it clear that there 
are three questions of paramount importance in the surgery of the wounded. 
First, how to prevent or minimize sepsis; second, how to apply efficient 
treatment at the earliest moment after the receipt of injury ; third, how to 
transport the wounded in such a way that they suffer the minimum of pain 
and aggravation of their injuries. In addition to these there are many other 
problems, both of administration and of treatment, which ought to be freely 
discussed now, when every improvement suggested by criticism may be of 
benefit to the many victims of the trauma of war.* 


A CONTRIBUTION TO THE STUDY OF MILITARY SURGERY. 
By PROFESSOR TUFFIER, Paris. 


The various missions entrusted to me by the Minister of War in connec- 
tion with the medical organisation of the French Army, extending from the 
firing-line to the base hospitals, have enabled me to study the mechanism of 
transport and the mode of removal of the wounded, to examine the methods 
employed, and to appreciate the enormous difficulties which hamper the 
medical service in removing these patients—who, from the point of view of 
the generals commanding, are simply part of the waste of war. Necessarily 
these officers are primarily concerned about the supply trains for the troops, 
and cannot allow the roads and railway lines to be obstructed by convoys 
of wounded. 

I have thus been able to follow the progress of the latter from where 
they fell, to the ambulance, and on to the field-hospital ; to watch the develop- 
ment of their wounds ; and to draw certain general conclusions. In doing so 
I desire to do honour to the teachings of two great French surgeons, Chas- 
saignac and Lucas-Championniére, the triumph of whose theories is henceforth 
incontestable—namely, the superiority of the method of antisepsis over that 
of asepsis, and the drainage of infected wounds at the most dependent angle. 

Owing to the large number of cases I have thus seen, I can bear witness 
to the fact that the principle of primary conservative surgery of the limbs, 








*It has been found to be more convenient to distribute the illustrations of these articles 
throughout the text. In each case the attached legend states the source of the figure. 
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supported by the French school, as opposed to the treatment by amputation of 
the German surgeons, is adopted in all our hospitals. It demands discretion, 
however ; the indications for operation must be considered in each case, and 
it is necessary to be on one’s guard against the gangrenous emphysema and 
acute septicemia which are always lying in wait for our wounded. Non- 
closure of the wounds must be held to be a rigid rule in all cases. 
Rifle-bullets, shrapnel, and shell-splinters are responsible for wounds the 
gravity of which increases in the above order; the part played by shell- 
splinters in the development of gangrenous septicemia and tetanus seems so 





























Fies. 252, 253.—Exp.LosivE Errect oF BULLET AT CLOSE RANGE. 


The kind of wound usually attributed to a dum-dum bullet. Case of French boy from 
the Hotel Majestic. He had been shot accidentally by his comrade. Neither radius nor 
ulna had been injured, but the interosseous tissue had been largely destroyed. Left figure 
shows the wound of entry and right that of exit, the latter being about 8 in. long and 3 in. wide. 
There had been no sloughing and no incisions. 


great, that immediate extraction of the splinters, where this can be done with- 
out great difficulty, is of the first importance. Complicated fractures of the 
extremities are generally more serious the nearer they approach to the attach- 
ment of the limb to the trunk ; especially is this true of the upper part of the 
femur, a fact which is in agreement with all that has been written on the 
subject. On the other hand, bullet-wounds of the chest—in the patients 
who reach hospital—are generally remarkably mild, and cases of haemothorax 
necessitating surgical intervention are quite exceptional. 
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Turning from general matters, let me now describe the stages of the long 
and painful journey which the wounded must undergo. Between August 24 
and 29 I saw more than 6,000 wounded returning from the battles of 
Charleroi, Namur, Catelet, and Mons; two-thirds were of the sitting-wp 
class—in other words, they were not very seriously hurt. I was struck by the | 
excellence of the dressings and splints hurriedly applied at the front ; although 
the men had already been three days on the journey, scarcely one per cent 
needed their dressings tightening or replacing. On Sept. 1, in the quarters 
of the stretcher-bearers of a division in the Vosges district, I had an oppor- 
tunity of ascertaining the conditions in which this first aid was given. The 
place was some hundreds of metres from the firing-line, in a building which 
had been improvised out of a hayloft or a barn. There the wounded were 
crowded together, and their dressings applied: tincture of iodine sparingly 
employed, an aseptic compress, a little cotton-wool, and a bandage are often 
sufficient in simple cases to ensure a cure with practically only one dressing. 
Here at the front very little surgical intervention is possible: simply the 
extraction of superficial splinters and the cleansing of the wound. 
_ The splints applied in the first instance deserve some consideration. I 
was able to compare the use of grooved splints made of iron wire, those 
of shaped zine, and double splints of wood padded in the ordinary way. The 
last are the kind generally employed in the-German army; I have seen a 
number of their splints, and they certainly immobilize a leg or an arm effec- 
tively ; my impression is that this splint, which is so simple and so limited 
in size, is to be regarded in certain circumstances as the method of choice. 

With their injuries dressed in this fashion, the wounded are removed to 
the field hospital or to the station of departure. As regards the armies on 
the Eastern side, this journey is often made by automobile; if the distance 
is more than thirty or forty kilometres they are taken to the nearest station, 
or possibly as far as Epinal. The field hospital is the first clearing house, 
and all those who are unable to travel remain here: patients with wounds 
of the abdomen and chest, fractures of the upper third of the femur, and cases 
of serious hemorrhage. In the Vosges, at Bruyéres, Morynville, and Ribau- 
villers, I have taken part in this work. These hospitals are of capital import- 
ance, for every minute men arrive with wounds of all degrees of severity, 
which must be examined and treated. To meet so many pressing needs there 
is at disposal only one operating theatre, often an improvised one, and very 
few doctors, who are frequently without specialized training. I desired 
to work in these hospitals in the hope that one of the most difficult problems 
in surgery might find a solution there—namely, the treatment of wounds of 
the abdomen. Such was not the case. Laparotomy and suture of the intes- 
tines in these surroundings, where septic cases abound and where the work 
has to be so much hurried, seems impossible with any chance of success. At 
most, if percussion shows the presence of a large intra-abdominal effusion. 
as it often does, a suprapubic incision may be made under local anesthesia 
and the wound drained (Murphy). The whole treatment of abdominal wounds 
resolves itself into this : to keep the patient in a sitting position, and without 
food, until he arrives at a hospital provided with proper facilities. Of six 
such cases which I collected at the front and had removed to the Hospital 
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Saint Maurice, five were operated on; but only one laparotomy, performed 
by Dr. Cadenat, was still alive when I left. 

Divided into two divisions—those sitting up and those lying down—the 
wounded are taken away in rows of trucks called hospital trains. These are 
of three kinds: (1) Trains used solely for the wounded, containing compart- 
ments for dressing their wounds, and long corridors communicating with 
pantries and kitchens. These are the least numerous. (2) Ordinary third- 
class passenger trains. These also are but little used. (3) Goods trains, 
also used for the food-supply of the troops, for ammunition, and for horses 
and their attendants. These last are the real hospital trains. Having dis- 
charged their contents, they carry back, with or without a doctor, those who 
are able to travel. I examined nearly all the trucks of twenty-five of these 
trains in the station at Achéres, and also all those which passed the night 
at Epinal between Aug. 25 and Sept. 2. The situation of these poor men, ina 
condition of extreme fatigue and suffering, for the two, three, or four days 
during which this horrible journey lasts, is pitiful indeed. Much has been said 
about the slowness and the lack of organisation in these trains. But do their 
crities know how complex the problem is? At the front, in the neighbourhood 
of Epinal, when the action had become reduced to an artillery duel, the wounded 
numbered four or five hundred a day; later, when general engagements fol- 
lowed, there were more than four thousand wounded daily—the equivalent 
of ten train-loads; and these trains must leave at once, in order to allow 
the field hospitals to receive fresh numbers on the next day. Again, only a 
single line was available.. Now, the goods train has double the capacity of the 
passenger train: it can carry four to five hundred wounded ; and when one 
considers that this single line must carry the wounded, the supplies for the 
troops, and the material and munitions of war (and in greater quantities the 
more violent the fighting), and that the organisation of supplies for the troops 
comes always and everywhere before the arrangements for the wounded, one 
can understand that, however slow it may be, this method of hospital trans- 
port is indeed the only possible one. 

The question of the trucks suggests a problem which is a purely surgical 
one. Reference must be made to the fact of these vehicles having been 
previously occupied by horses, and to the theory that this occupancy is a 
pathogenic factor in the causation of tetanus. 

At the present time tetanus is the great complication of wounds received 
in battle. So far I have seen more than fifty cases—in every grade of hos- 
pital. I have met with it in the field hospitals of the Eastern area on 
the fourth or fifth day after the wound. I have also found it at Achéres 
and Angouléme in the hospital trains which had come direct from the front. 
Later still I have seen it in the base hospitals at Limoges, Angouléme, Tulle, 
and Périgueux. Lastly, in my own practice at the Auxiliary Hospital No. 20, 
at Saint Germain, the same scourge has been at its deadly work: there 
I have seen seven cases, six of which came from the Ourecq and the camp at 
Mailly. Tetanus, therefore, shows an immediate, a secondary, and a late period 
of incubation ; but it is already established at the time of dispatch of the 
different groups of wounded. In the great majority of cases inoculation occurs 
on the field of battle; tneubation takes place later, at varying intervals of 
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time. It is exceptional for inoculation to occur in a hospital ward ; but I 
have seen a patient brought into a ward with tetanus, in whom the disease 
developed in a three weeks’ old blister which had been dressed daily. 

The most frequent sources of tetanus are always shell wounds, wounds 
soiled with earth, and wounds of the fingers and toes. Inoculation of patients 
through travelling in trucks which have previously been occupied by horses 
is theoretically possible, but as the wound is then protected by a dressing, it 
is difficult to regard this as a probable pathogenic factor. 

The date of appearance of symptoms of tetanus depends on the date of 
the development of the microbe in the organism—for it may remain in the 
wound without developing. I am convinced that if scrapings were system- 
atically taken from the surface of the wounds in all cases, cultures made from 
them would show the very frequent 
presence of Nicolaier’s bacillus in patients 
presenting no specific symptoms. Here, 
as in many other infections, there exist 
germ-carriers who show no_ obvious 
disease. 

To neutralize or absorb the germs 
in a wound by means of the first dres- 
sing is a leading principle of modern 
surgery, and it ought to point the way 
to the preventive treatment of tetanus. 
Unfortunately, this counsel of perfec- 
tion can rarely be carried out at the 
front. Complicated irregular wounds 
containing foreign bodies always retain 
some hidden germs which at a later 
date may result in the development of 
disease. 

Antitetanic serum must therefore be 














used —and at the earliest possible 
moment, as the Pasteur Institute Fic. 254.—CasE FROM 2ND SOUTHERN 


oe Fe GENERAL HOSPITAL. 
authorities have pointed out. In the 4 . 
The head of humerus and end of clavicle 


~ase of the wounded in the Hospital have been perforated by the bullet shown 
Beaujon;. and the Auxiliary. Hospital ett fee tk ss be tom 
No. 20, at Saint Germain, this practice _ pierced. 

has been an absolute rule. Nevertheless 

I lost a patient, an officer, under the following circumstances : wounded on 
Oct. 2 at the battle of the Aisne by a piece of shell which carried away the 
whole metacarpus, he arrived in hospital on Oct. 4 and was given an injec- 
tion of antitetanic scrum; forty-eight hours later he showed the first signs 
of lockjaw ; on Oct. 9 he was dead. Serum therapy had been too late. It 
is on the field of battle, where it originates, that tetanus must be attacked, 
and it is there that antitetanic serum should show its value ; in my opinion, 
indeed, it should be systematically injected before the first dressing is applied. 
The serum provided by the authorities should be employed for the newly- 
wounded. When the supply is sufficient for the front, then it may be 
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furnished to the hospitals in the rear. At the present time we have not an 
instant to lose ; tetanus is our most cruel enemy, and this measure ought to 
give us the maximum chance of success. 

“Apart from tetanus, other grave and frequent complications with which 
we have to deal are infections of wounds associated with fractures and of those 
implicating the joints. Fractures of the upper third of the femur pay a heavy 
tribute in this respect. In such cases drainage must be judiciously carried 
out, together with the extraction of the bullet, ete., and of bits of cloth carried 
in at the same time, followed by the removal of loose splinters of bone. 











Fic. 255.—BULLET IN THE NECK OF THE PATIENT. 


Same case as in last figure. Note that the bullet has turned completely round and is 
pointing to the wound of entry. 


The most serious of these infections, however, is gangrenous emphysema. 
Its frequency was absolutely unexpected, and it is almost entirely associa- 
ted with wounds received in war. It is mainly due to shell splinters, which 
as a rule carry to the bottom of the wound a fragment of cloth that is 
always dirty and contains the septic virus without any drainage outlet, the 
latter being thus driven deeply into the soft parts. It must be detected 
as soon as it makes its appearance—which unfortunately is a treacherous one. 
Free incisions with the cautery, and subcutaneous and deep injections of 
hydrogen peroxide, are too often insufficient. Even amputation was of no 
avail in the five cases I saw. Preventive treatment—the removal of foreign 
bodies—must therefore be depended on to reduce its prevalence. 

Finally, as regards late complications, I have seen six cases of secondary 
hemorrhage—after fractures of the clavicle, humerus, femur, and tibia. Only 
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once have I been able to tie the artery (subclavian) in the wound—which was 
perhaps aseptic; in the others, cases of infected wounds of the tibia and 
femur, I performed the operation of ligature immediately above the seat of 
hemorrhage, in healthy tissues: my patients recovered. 

Such are the facts that I have been able to gather. Through them I have 
learnt that the work of our colleagues at the front is above all praise. Their 
skill, conscientiousness, courage, and endurance deserve our highest admira- 
tion and respect. If certain criticisms have been made which have some 
foundation in fact, the unparalleled exigencies of the war, and these alone, 
are responsible for any shortcomings that may exist. 


NOTES ON THE TRANSFERENCE OF THE SICK AND WOUNDED 
FROM OVERSEAS BY AMBULANCE SHIPS. 


By SEYMOUR BARLING, BIRMINGHAM. 


The ambulance ship is playing an important rdéle in the present war in 
the rapid removal of sick and wounded from overseas to the base hospitals 
at home. The comparatively short sea journey that has to be made makes 
the name ‘ambulance ship’ more appropriate than ‘hospital ship’; for 
little is done on board in the way of surgical treatment beyond meeting 
the immediate necessities of the patients by suitable dressings ; whilst rapid 
and comfortable conveyance to the home port and thence by train to the 
base hospitals secures adequate treatment applied under the best possible 
conditions. 

At the time of writing (November) a number of these ships are in com- 
mission, and their carrying capacity varies from 250 to 1200; in addition, 
several smaller boats have been lent by private owners. Whilst the larger 
ships are better able to deal with the great influx of wounded, the smaller 
vessels have been able to use tidal harbours inaccessible to the larger boats, 
as well as undertake river journeys into France, thus shortening the railway 
journey necessary to reach the ship; and inasmuch as treatment and the 
general comfort of the patient can be much more adequately secured on board 
ship than in trains, this has saved much unnecessary suffering. 

The medical bases on the continent have necessarily had to be moved 
with the ebb and flow of the war, but speaking generally, the port of embark- 
ation contains two or three general or stationary hospitals, partly situated 
in buildings and partly accommodated in tents ; into these, patients arriving 
by train are taken and then sorted; the very slight and very serious cases 
remain in these hospitals; the former to return as soon as possible into the 
firing line, the latter for operation or because they are too ill to travel. The 
class intermediate to these two is sent home by ship. Occasionally, when 
pressure is high, suitable cases are discharged straight into the ship from the 
train which lies on the quay alongside; thus some patients on a recent 
journey were wounded near Lille on a Saturday morning, reached the coast 
on Sunday morning, and were in London by midday Monday. 
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The ships are fast passenger-carrying boats which have been specially 
fitted out for the work; the removal of tables, lounges, and a number of cabins 
has left large areas of the ships’ decks available for wards containing from 
ten to eighty cots, and, in addition, the remaining cabins and saloons serve 
to accommodate the less serious cases. The cots are of the standard type, 
being placed with their long axis parallel to the length of the ship, and can 
be either locked or allowed to swing free. Access to the lower decks is given 
by lifts fitted into the hatchways and capable of taking a patient on a 
stretcher. 

Slight changes in the sanitary arrangements, and the fitting up of sinks, 
hot-water percolators and electric sterilizers, enable the necessary surgical 
treatment to be carried out satisfactorily. In the larger ships an operating 
theatre is provided ; but for reasons already given, very little in the way of 
operation is necessary or even desirable; an emergency tracheotomy, inci- 
sion for suppuration, or an occasional ligation of the artery for secondary 
hemorrhage, is the tvpe of operation sometimes called for. 

With the present continental base, patients are rarely on board for more 
than twenty-four hours; the treatment of a large number of cases for such 
a short time makes accurate observation and diagnosis difficult ; it must 
also be remembered that the cases coming on board are selected ones, as 
stated above; this will account, for instance, for the very few cases of 
abdominal wounds, the majority of which have been left near the place where 
they were wounded, or brought down by train to the nearest hospital, and 
do not reach the ship for many wecks. 

In a consecutive series of 2022 cases carried during the period from the 
‘sixth to the twelfth week of the war, there were sick 483, or 24 per cent, and 
wounded 1539, or 76 per cent. 

Among the sick there were 42 cases of venereal disease, many of these 
patients being incapacitated by the reawakening of an old infection under 
the strenuous conditions of active service. Cases of hernia, hemorrhoids, 
and varicose veins were also common. Speaking generally, however, there 
were amongst the sick very few that were really ill; subacute rheumatism 
and enteritis were not uncommon, but considering the conditions of exposure 
and hardship to which the troops had been exposed, the absence of sickness 
of a more serious nature was remarkable, and testified to the hard condition 
the men were in at the commencement of the war, and to the success of the 
sanitary precautions in the field. 

Amongst the 1539 wounded there were 1799 wounds, and the following 
table shows the site and method of causation of these wounds; it is only 
approximately accurate, however, as owing to the short time during which 
the patients were under observation, and the impossibility of distinguishing 
by clinical examination the nature of the projectile inflicting the wound in 
some cases, one had to rely on the patients’ statements to a considerable 
extent. 

The table naturally presents an undue proportion of wounds of the upper 
and lower limbs, as these patients were those best able to travel, the more 
serious wounds of head, thorax and abdomen remaining at the hospitals in 
France. 
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Table I.—SHow1NnG SITE AND CAUSE OF 1799 WOUNDS INFLICTED ON 1539 PATIENTs. 

















3ULLE SHRAPNEL UNCLASSIFIED ACCIDENT 
SITE | woeses Sn oceaaee (SHELL-SHOCK, &c.) ' 
| 
Head and face | 79 108 24 (including 14 cases of 
| concussion and shock 
| ; due to bursting shells, 
without wounds) 
Neck = +4 os | 12 15 3 
Penetrating wounds of thorax | 26. 11 4 
Wounds of back and side not | 56 43 14 (including 10 cases of 
penetrating viscera ae | spinal concussion) 
Shoulder and upper limbs... | 374 219 26 
Abdomen s are os | 5 6 2 
Buttocks and lower limbs .. | 398 274 100 
Total | 950 676 173 


| (or 53 per cent) | (or 37°& per cent) (or 9°5 per cent) 








Of the 13 abdominal cases carried, only 2 had wounds penetrating the 
abdominal cavity; in both of these cases the wounds were plugged by 
omentum and appeared to be doing well. Another case had a large extra- 
peritoneal collection of pus pointing in the right iliac fossa like a parametric 
abscess. In the remaining cases the wounds were of the parictes only. 

Most of the patients that came on board with penetrating wounds of the 
thorax seemed very little disturbed by their injury, although the bullet had 
in many cases gone in and out again. In several cases a hemothorax of 
greater or less degree was present, but appeared to have remained aseptic. 

The proportion of bullet wounds (53 per cent) to those inflicted by shell 
and shrapnel (37°5 per cent) is unusual, for the general experience in modern 
campaigns has been that the artillery wounds greatly predominate over those 
inflicted by rifle. The French hospital attached to the Turkish army in the 
Balkan War found over 80 per cent of the wounds inflicted by shell cr shrapnel, 
whilst amongst the Bulgarians in the same war the predominance of shell 
wounds over bullet wounds, whilst not so marked, was well maintained. It 
was noticeable that the proportions of the two types of wounded varied much 
in different convoys. 

Included in the above table were a number of cases of fracture of the 
long bones, distributed as follows :— 











Table 1I1.— SHOWING SITE AND CAUSE OF FRACTURES OF THE LONG BONEs. 
SITE CASES | How INFLICTED CASES 

Clavicle os - 2 Shrapnel Ws os 25 
Humerus ee a 24 Rifle Bullet .. a 56 
Forearm rm ay 14 Accident sia ia 10 
Femur.. ae oe 27 

Tibia .. sek ata 21 

Ribs 
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As will be seen, the majority of these fractures are caused by rifle bullets, 
as shrapnel has comparatively small penetrating power unless exploded at 
very close range; the rifle bullet, however, striking a dense bone such as the 
shaft of the femur, comminutes it with explosive violence and produces a 
terrible wound of the deeper tissues, and a large ragged wound of exit. This 
explosive effect of rifle bullets when striking bone is well seen in some wounds 
of the hand and foot, in which the power of the bullet is diffused by the small 
bones of the carpus or tarsus and may at its exit cause a large mass of tissue 
to be torn away, giving rise to the idea that an explosive bullet has been used. 

The frequency with which large nerve-trunks were injured was very 
noticeable; naturally, at such an early date and with rapid examination no 
attempt could be made to determine whether the nerves were severed or 
only damaged so that impulses were temporarily blocked. Many of these 
cases suffered considerable pain. The following nerves were picked out by 
a passing rifle bullet without apparent damage to surrounding structures : 
facial, musculospiral, median, ulnar (at elbow), sciatic, and posterior tibial. 

Sometimes when a rifle bullet traverses an area containing large nerves 
and blood-vessels, it seems to miss the vessels in an extraordinary manner, 
and yet may damage the nerve extensively ; in one case the bullet had entered 
the anterior and left the posterior fold of the axilla in the neighbourhood of 
the third part of the axillary artery—the vessels were apparently untouched, 
but the median, ulnar, and musculospiral nerves were all damaged. 

The conditions of modern fighting lead to great mental and physical 
exhaustion, and they in turn give rise to a few cases of actual insanity ; but 
apart from these cases, there are quite a number of patients suffering from 
what, for want of a better name, may well be called ‘ shell-shock,’ and whose 
symptoms are mainly neurasthenic. These cases are often unwounded, though 
a shell may have burst within a few feet of them and perhaps thrown them to 
the ground or given rise to unconsciousness for a few minutes. In two cases 
officers noticed their wrist watches were stopped by the explosion, and one 
man was thrown into a trench and sustained a broken leg. The physical 
injury is usually slight, but the patient is nevertheless quite unfitted for work 
for the time being ; he is nervous, sleeping badly, suffers from persistent head- 
or backache, and has a marked tremor. In some cases ‘ stocking anesthesia,’ 
aphasia, or deafness (without signs of damage to the tympanic membrane) is 
present. 

Tetanus was not uncommon in the early days of the war. None of these 
cases were transported of course, but one patient taken on board with an 
apparently clean bullet wound of the thigh noticed his jaw stiff at breakfast 
and died from tetanus fourteen hours later at Netley ; he was wounded nine 
days previously. Large numbers of patients coming on board latterly had 
received a dose of tetanus antitoxin within a few hours of being wounded ; 
in the case of large septic wounds, this dose (500 U.S.P. units) was repeated 
on board ship. 

Three cases of acute emphysematous gangrene came on board; all were 
from wounds of the lower limbs, and were sent to the ship straight from the 
trains when there was great pressure of wounded. Two were not shipped, 
but were sent back to the base hospital; the third case, in which the 
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whole thigh appeared aerated and the muscles pale and cedematous, was freely 
incised ; this case appeared to have very little constitutional disturbance. 

In four cases amputation of a limb had been performed, three at the 
shoulder-joint and one through the thigh; all but one had become very 
septic; none, however, had been drained. It would, I think, be better if in 
these cases the edges of the wound were approximated over a mass of anti- 
septic gauze by one or two stitches only, instead of being stitched up or 
drained by tube. The antiseptic pad would act as a compress to prevent 
oozing, and also as a drain, and could be removed under an anesthetic if 
necessary, at a later date. 

Most of the cases required dressing, and many re-splinting, on reaching 
the ship. Antiseptic methods were used entirely. Tincture of iodine was 
especially used for ease of application and effectiveness in the smaller and 
dricr wounds, and hydrogen peroxide for its valuable cleansing properties in 
large, deep and septic wounds. Many of the worst wounds were investigated 
under anesthesia to secure better drainage and for the removal of frag- 
ments of bone or foreign body. 

For the rapid and efficient application of splints, especially to the lower 
limbs, the triangular bandage is particularly valuable, and for use in the field, 
or under conditions such as prevail on board ship, it is much superior to the 
roller bandage, as it necessitates less movement of the limb and can be applied 
quickly when short-handed. 

The fine physical condition of the wounded was very noticeable in spite 
of two or three months’ hard campaigning, and this, combined with their 
pluck and cheerfulness, made them ideal patients for the surgeons’ care ; 
whilst the great improvement in their condition, even in the short time spent 
on board, augured well for their future progress and testified to the satisfactory 
arrangements made for thcir transport down the lines of communications. 


THE MEDICAL ASPECTS OF MODERN WARFARE, 
WITH SPECIAL REFERENCE TO THE USE OF HOSPITAL SHIPS. 


By CHARLES A. PANNETT, Lonpon. 


Amongst European nations, except Russia, whose literature is generally 
inaccessible to English surgeons, direct experience of the surgery of modern 
naval warfare is almost non-existent. America has more recent knowledge 
than ourselves, but her preparations are based upon deductions drawn in the 
Spanish-American war, whilst the advent of the submarine and waterplane 
has changed completely the conditions of naval warfare in home waters, and 
necessitated a reconsideration of the methods to be employed for dealing 
with the wounded. Only such facts render it permissible to set forth opinicns 
based upon a somewhat meagre experience in the present war. But the 
writer having had the good fortune to serve in the hospital ship* on which 





* The s.y. Liberty (R.Y.S.) equipped by Lord Tredegar as a hospital ship. The medical 
and surgical arrangements were made under the direction of Dr. Gwynne Lawrence and 
Mr. W. H. Clayton-Greene. 
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have been treated a large proportion of the total number of naval men wounded 
up to this date, and having visited several other hospital ships and naval 
hospitals, has acceded to the request for an article on naval surgery. The 
views put forward will doubtless require modification with further experience ; 
moreover, being the views of a civilian surgeon, some aspects hitherto uncon- 
sidered by naval surgeons may be presented, and some of them may remain 
permanent whilst existing conditions of warfare persist; at any rate they 
may form a beginning from which to build up a more efficient means of dealing 
with the wounded than at present prevails. In this paper it is proposed to 
consider only the question of hospital ships. 


].—TuHeE NECESSITY FOR THE HosprTaL SHip; ITS USES AND THE 
LIMITATIONS WHICH ARE IMPOSED UPON ITS ACTIVITY. 


To the most casual observer the advantages of possessing hospital ships 
are obvious. Apart from humanitarian considerations, they assist, as I shall 
show, very materially in maintaining the fighting efficiency of the fleet. Never- 
theless many objections have been made to their employment. It has been 
said that no surgery which has any pretence of being other than crude can be 
performed on board ship. This statement is not founded upon fact. Surgery 
equal to that which can be done in any hospital can, in a properly constructed 
and equipped ship, be just as efficiently carried on at sea, if weather be 
favourable. In unfavourable weather it may happen that the ship can be 
run into a harbour or under the lee of an island or promontory, in which 
situation surgery again becomes possible. 

It has been urged that carrier ships could collect the wounded and convey 
them to the nearest base hospital, thus avoiding the necessity for any active 
surgery being performed afloat. But there are serious drawbacks to this. After 
an action, the combatant ships containing the wounded make for the nearest 
naval base, and at some of these the hospitals are not large enough to cope 
with a sudden influx of patients. Indeed, every base does not possess a 
hospital. When the vessels reach their base it is not always possible to land 
the wounded for some hours on account of the state of the tide. Such are the 
conditions, for instance, at Queensferry. Also at this base it was necessary 
to build the hospital at some distance from the quay, and the wounded have 
to be conveyed for a mile and a half by road before reaching it. Meanwhile 
very serious surgical conditions requiring immediate treatment have to wait. 
Delay is disastrous; it cannot be too strongly emphasized that the sooner 
the wounded receive adequate treatment the more chance they have, not only 
of their lives, but of eventually becoming useful members of the community 
instead of a drag upon its resources. Every endeavour should be made, sub- 
ject to the paramount importance of carrying out the naval operations success- 
fully, to get at the wounded early: treatment should be begun at once. 

It would be a very costly undertaking to establish large hospitals at all 
the harbours on the east coasts of England and Scotland alone, and these form 
only a small portion of the whole line of seaboard which has to be protected. 
In peace-time these hospitals would be empty. A ship can be made a hospital 
in itself, and can travel to where the need is greatest. 
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But here the limitations to the use of hospital ships appear. Surgeon- 
General P. M. Rixey (Keen’s Surgery vol. iv.) suggests that during an 
engagement they should be behind the fighting ships, out of the range of 
the enemy’s guns, in order to go to the assistance of crippled ships which fall 
out of the firing line. This is a wrong principle. Under no circumstances 
should the hospital units accompany the battle fleet. They would only be an 
encumbrance employed in this way. Modern naval engagements are fought at 
high speed ; a hospital ship to keep out of range would have to be capable of 
steaming at high speed also. Such a ship would not be suitable for hospital 
purposes. They cannot do other than obstruct the movements of the battle- 
ships if they accompany them. The plan adopted by the navy up to the 
present has been to transfer the wounded to high-speed destroyers after an 
engagement, and to send them to the nearest base. The hospital ship has 
then been warned, has met the destroyers, and cleared them of the wounded. 
To have a movable base hospital is a distinct advantage. The two destroyers 
carrying back wounded from the sinking of H.M.S. Pathfinder were able to 
meet the hospital ship in the mouth of the Forth, transfer the wounded, and 
immediately return to their patrolling duty in the North Sea. Had there been 
no floating hospital they would have been compelled to steam a considerable 
distance further up to the Queensferry base hospital, where, owing to the state 
of the tide, a wait of some hours would have been necessary, during which 
time they would not have been available for their proper work of patrolling. 

When fighting takes place on land within easy reach of the coast, as 
happened in the north of France, for military reasons it may not be possible 
or advisable to form a base hospital; but by utilizing hospital ships one 
can be instantly established wherever there is a harbour; and it has this 
advantage, that without any derangement of its working it can, at any 
moment, be moved to another position which may be temporarily more con- 
venient or where it is more urgently needed. This plan enables the wounded 
to receive treatment very much earlier than if they are conveyed across the 
sea in carrier ships to be attended to in their own country. 

But it must be remembered how easily such ideal arrangements may be 
interfered with by the great pressure and stress of modern warfare. A great 
influx of wounded soldiers may take place into one port for many days in 
succession. The railways to inland hospitals may be blocked, or at any rate 
unavailable because of the extreme urgency for conveying large quantities of 
the munitions of war to the front. The congestion has to be relieved by using 
the hospital ships as carriers for the time being, and taking the wounded to 
places where the hospital arrangements are more equal to dealing with such 
large numbers. The difficulties of properly treating the military wounded in 
this war appear to be almost insuperable. Nevertheless, hospital ships 
stationed in harbours where fighting has occurred near the coast have been of 
the greatest use when the pressure of work has not been quite so great. They 
have proved more efficient than many of the land hospitals so hurriedly fitted 
out, where the absence of proper sterilizing arrangements and of an a-ray 
apparatus has been keenly felt by the surgeons. On a ship there is already 
present a steam-supply for the autoclave and electric supply for the x-ray coil, 
and these two essentials can be installed with very little trouble. 
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IJ.—Some Points IN CONSTRUCTION 
WHICH INFLUENCE THE SPHERE OF UTILITY OF THE HOosPITAL Sup. 


While it is possible, as events have shown, to adapt existing vessels for 
the work, it would undoubtedly be better to equip them before the outbreak 
of war, and even to build them for their specific purpose.* The size of the 
ship is an important factor in influencing its sphere of usefulness. She should 
be of moderate size and draught to enable her to enter a large number of 
harbours. A ship of 1600 to 2000 tons, and drawing not more than 15 or 16 
feet of water, is very manageable, and can accommodate 80 to 100 cot cases. 
A hundred severely wounded men represents an enormous amount of surgical 














Fic. 256.—THr OPrerRAtTING THEATRE ON THE “ LIBERTY.” 


work. Certain structural considerations play an important part in ensuring 
that the surgeon shall be able to carry on his work at sea. These principles 
of construction, which influence the ship’s vibration, ease of movement, and 
steadiness in heavy seas, I am not qualified to discuss. The facility with 
which operative work could be done on the Liberty was, apart from her 
general lines, attributed to the following factors. 

The theatre (Fig. 256) was established just forward of the middle of the 
ship, and its floor was five feet below water-line ; it thus occupied a position 
where movement in a ship is least. The ship is provided with bilge keels 
which are wider than those ordinarily fitted, viz., 17 inches. She has twin 





* Ships could be designed with the ultimate objects of becoming hospital units in 
war-time, but could be adapted to other uses during peace. 
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propellers which are of different pitch and rotate at unequal velocities, the 
object being to minimize vibration. There is an unusual arrangement also 
whereby the whole of the forepart of the ship is insulated from the aft part 
containing the machinery by two iron bulkheads stretching right across the 
ship, between which is packed a thick layer of cork. 

The arrangements for providing proper ventilation are vitally important, 
but are very difficult to accomplish effectively if ships are simply adapted 
for hospital purposes when war is declared. Good ventilation of even the 
lower decks can be brought about if the designer bears in mind the ultimate 
use to which his ship is to be put. It is to be remembered that many cases 
present a degree of septic infection, and a free supply of fresh air is a necessity. 























Fic. 257.—A WarpD ON THE MAIN DECK OF THE ‘* LIBERTY.”’ 


For this reason it is wrong to place the operating theatre and anesthetic and 
sterilizing rooms on deck, as has been done in several of the ships in use. These 
rooms, occupying a situation ideal from the ventilating point of view, could 


-much more usefully have been made into wards. The operating theatre is 


equally useful below the water-line. There is no difficulty in obtaining 
perfectly good artificial lighting. 

The wards not on the main deck must be accessible from the deck by 
means of a lift or a shaft down which the wounded can be lowered in a cradle 
swung from a derrick. The cots must be free to swing in rough weather, but 
also be capable of fixation. Space may necessitate their being in two tiers 
(Fig. 257). This is quite satisfactory if ventilation is adequate. Each ward 
should have its bathroom, lavatories and sink room. An electrically-heated 
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sterilizer should be fixed in each. Heating of the wards is very necessary. It 
is done by hot-water radiators, as in a dwelling-house. 

An a-ray equipment is essential, though as it is not needed for the more 
refined work of the radiographer, a comparatively simple apparatus may be 
employed. 

III.—PERSONNEL. 


This should consist of a sufficient number of surgeons and orderlies. The 
number of surgeons must be proportionately high in the absence of dressers, 
owing to the very extensive nature of the wounds, and the truly arduous task 
of dressing them in an efficient manner. The progress of many of these cases, 
after the initial surgical effort, may be said: to depend almost entirely upon 
the skill of the dresser and the amount of attention he can give to each patient. 
Included in the medical staff must be at least one skilled physician, good 
anesthetists, and a surgeon acquainted with radiographic technique. 

Whilst in the large ships it may be advisable to have female nurses, or at 
least some sisters, there is no need for them in the smaller, more useful vessels, 
where the work can be much better performed, under the circumstances, by 
well-trained orderlies. Where the cots are arranged in two superimposed 
tiers, women are not capable of the necessary physical effort required of them 
in dealing with the men in the upper tier. Moreover, many nursing details are 
immensely facilitated in the restricted space on board ship by the absence of 
the female nurse, and thereby the essential. work is expedited. 


IV.—Tue TRANSPORT OF THE WOUNDED. 


This is one of the most serious and difficult problems to be dealt with in 
naval warfare. A battleship with wounded on board is severely handicapped 
as a fighting unit. There is urgent need for clearing her at the earliest possible 
moment. Yet it may be said at the outset that weather conditions may 
render any known method of transhipment at sea an impossibility. It has 
been stated above that under no circumstances is it permissible for the 
hospital ship to accompany the fleet. This means that the wounded must be 
dispatched to the hospital ship. This has been done, in every naval engage- 
ment up to date, by transferring the wounded to one or two destroyers, which 
have made for the nearest base. It is only in the moving of the injured from 
the destroyer to the hospital ships that experience has been gained. The 
difficulties are great. There is little spare room on a destroyer, and every 
available crevice is made to accommodate whom it can. Thus it happens 
that severely wounded men have to be dragged up from below through very 
narrow hatchways and from amongst the various pieces of machinery to be 
found on such vessels. Under these circumstances, of several patterns, only 
one stretcher, the Neil-Robertson (see Figs. 258 and 259), has been found to 
be an efficient contrivance. It is very light, being made of bamboo, and is 
modelled on the form of stretcher used by the Japanese in the Russo-Japanese 
war. Perhaps it is for this reason that the Admiralty pattern is rather small 
for the average British sailor. When properly applied, men with fractured 
thighs, and legs or even chest injuries, can be carried horizontally or slung 
vertically by a loop from the head-end, with very little distress. 








shill iS SEI a a a ats ache eta a 





























NAVAL AND MILITARY SURGERY 465 

In a smooth sea a destroyer can be run up alongside the hospital ship, 
and, if the latter has a deck approximately the same height as that of the 
destroyer, the injured can be passed directly from one to the other. If the 
sea is too rough for this, both ships may travel to a place of shelter, 
such as the lee of an island, where such a manceuvre may be accomplished in 
safety. Or the wounded may be conveyed to the hospital ship in small motor- 
boats or open row-boats, from which they are slung into the wards by a 


























ics. 258, 259.—THr NeEIL-ROBERTSON STRETCHER. 


The second figure shows the stretcher in operation and the method of 
suspension. Lateral rope handles are seen projecting from the side. 
Owing to the wedge shape, no weight is transmitted to the feet in the 
vertical position. 


derrick; this plan has also been successful. But a quite moderate sea would 
make both methods equally impossible. In such circumstances nothing 
remains but for the two ships to seek the nearest harbour. 

Transference may also be interfered with by fog, which prevents the two 
vessels from attempting to approach one another. Thus, after the Heligoland 
fight the destroyers conveying wounded were unable to enter the harbour 
for this reason, and the injured were conveyed from them to the hospital ship 
in steam barges. 
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Mention must be made of Stokes’s apparatus for transferring the wounded 
at sea, described by Rixey (Keen’s Surgery, vol. iv.). This arrangement is 
founded on the well-established method of saving the crew of a wrecked ship 
by means of a mortar-and-rocket apparatus and sling buoy. The hospital 
ship approaches the battleship, and a wire hawser is stretched between the 
two. To keep it taut and yet give it play to accommodate the movement of 
the ships, the end of the hawser at the hospital ship passes over a lead and 
dips into the water, with a balance-weight attached. The wounded are placed 
in stretchers which are slung from a travelling-block, and so are pulled from 
the battleship to the floating hospital. The arrangement is not in use in the 
British Navy, and I am informed by competent seamen that it is impracticable. 
The hawser cannot be kept taut ; its weight drags the two ships together and 
causes it to sag into the water through which the wounded would have to 
be drawn. If the battleship were towed by the hospital ship against the wind, 
it might be possible to keep the hawser above sea-level, but this is a procedure 
fraught with considerable danger of the tow-line breaking. 

It must be concluded that, in the open sea, in rough weather, the trans- 
ference of wounded from one ship to another is not a practical proposal. 


V.—Tue CHARACTER OF THE WOUNDS. 


The wounds sustained in naval warfare are all the result of the bursting 
of shells, or the impact of fragments from portions of the ships which have 
been shattered by shell-fire. There are no bullet wounds in the ordinary 
engagement at sea.* A large number of them are very extensive, and they 
~are very apt to be multiple, apparently the result of shells bursting in a 
confined space. The seriousness and mutilating character of the wounds 
are outstanding features. But more severe wounds ‘have, up to now, been 
encountered amongst the Germans rescued during engagements than amongst 
the English. There is ground for the belief that many of the German shells 
fail to explode. They have, indeed, passed right through ships without doing 
so on more than one occasion, and this may be an explanation. The most 
serious naval disasters may provide very little work for the surgeon. When 
a ship is torpedoed or mined, and sinks after a brief interval, unless help is 
very near at hand the survivors consist mostly of the uninjured. Many 
are stunned by the explosion and drowned before recovery, whilst the badly 
injured speedily give up the struggle to keep afloat. Exposure to cold also 
claims its victims. 

It is astonishing how mild the infection of wounds has been. The absence 
of earth-dust on ships, and the fact that in many cases the wounds are washed 
by a longer or shorter immersion in the sea, probably account for this. It is 
possible, for instance, in large lacerated wounds of muscular masses, such as 
those in the thigh, to suture the severed muscles and close the wound com- 
pletely, with a very good prospect that healing will take place by first intention. 
The excellent physique of the men is a great factor in the success which follows 








* The Germans fire shrapnel shells at sea. These shells contain irregular metallic 
fragments—not the round bullets found in the English shrapnel. 
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these efforts, and it also accounts for the very striking absence of shock, and 
the readiness with which the patients rally under treatment from such shock 
as may be present. The sailor is an excellent surgical risk. 

The mildness or absence of infection and shock cannot fail to be remarked 
by one who has had experience of shell-wounds sustained both on land and 
on sea. The wounded soldier frequently lies in the mud for hours before he 
receives attention, his clothes are already besmudged with dirt, vastly different 
from that more nearly aseptic dirt associated with the machinery of a battle- 
ship. After he receives first aid he has often to travel in motor ambulances 
driven at considerable speed over the roughest of roads. It may be several 
days before he reaches a hospital where he can receive proper treatment. 
During this interval his wounds are dressed at various improvised hospitals— 
a warehouse, for instance, at a dock or railway terminus, where there may not 
be even adequate washing arrangements, let alone provision for sterilizing 
dressings or instruments. Is it to be wondered at that, under these cireum- 
stances, almost every wound suppurates, or that the patient suffers from 
shoek;? P 

All shell-wounds are of the lacerated contused type. They afford little 
scope for the practice of the refinements of surgery, and too often call for the 
mutilating operations so distasteful to the modern surgeon. Very often there 
are multiple wounds. Two cases of a kind distressingly frequent will suffice to 
illustrate this point. 

1. A German sailor rescued from the Mainz had his left forearm 
shattered, the bones being splintered, the elbow-joint exposed, and the vessels 
and nerves destroyed ; his right forearm and hand were severely lacerated, the 
palmaris longus and brachio-radialis tendons being torn from their insertions 
and hanging from the wound; there was a flaying of the whole of the front 
and lateral aspects of the left chest ; a deep shell-wound of the left iliac region, 
without invading the abdominal cavity, extended round to the left loin, where 
a large fragment of shell had caused extensive destruction of the muscular 
mass of the erector spine. 

2. Another sailor had a large irregular wound of the front of the neck 
and submaxillary region; the right half of the lower jaw was shattered into 
numerous fragments ; there was a large lacerated wound of the chest; and 
an extensive wound on the outer side of the left ankle led to comminuted 
fractures of the lower ends of the tibia and fibula. 

The wounds met with, however, may be arranged in groups :— 

Group I.—Large, destructive, mutilating wounds. A whole limb may be 
blown off or irrevocably damaged ; half the skull shot away; the thoracic or 
abdominal cavities torn open. Many of these injuries result in immediate 
death. 

Group II.—There is, over one area of the surface of the body, a multi- 
plicity of small wounds which do not penetrate beyond the deep fascia, and 
many of which contain minute fragments of shell or its contents. There 
may be thirty or forty such small wounds scattered over the trunk and limbs. 

Group III.—Surface wounds, where the more superficially-lying tissues 
have been torn away. The margins of such wounds are irregular, often with 
tags of skin, bruised and perhaps burned. The floor of the wound is made up 
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of lacerated muscular tissue with shreds of attached muscle hanging down. 
There are no retained fragments. Some of the wounds on the trunk are very 
extensive, measuring as much as 8 or 10 inches across. 

Group IV.—Penctrating wounds, caused by a single fragment of shell 
which has passed right through the affected region. The wound of exit is 
always much larger than the wound of entry. Its margins are everted and 
pouting, fat and muscle tissue frequently protruding. The entry-wound has 
inverted, often charred, edges. Great havoc is produced by the irregular 
fragment of shell as it passes through the tissues. Bones may be shattered. 
If soft tissue only is passed through, the widespread damage is evidenced 
externally by a brawny area, which results from the extensive interstitial 
hemorrhage. 

Group V.—There is a single penetrating wound, the fragments being 
retained. An entering single fragment varies greatly in size. Fig. 260 depicts 
a very average collection of the larger 
pieces removed during one morning’s 
work. As in the last group, the amount 
of deep damage is out of all proportion 
to the size of the surface wound. 

Oddly enough, these wounds are 
sometimes accompanied by _ surgical 
emphysema. Apparently, as the shell 
fragment enters the skin surface, the 
force of the explosion drives air into the 
subcutaneous tissue, where it becomes 
imprisoned. 

From this description it is seen that, 
in the majority of cases, the wounds 
are not circumscribed in the way that 
wounds from rifle bullets are apt to be. 
Isolated injuries to nerves or vessels 
are unknown. Muscles, vessels, nerves, 
bones, all share together in the destruc- 
Sage cere eee tion” caused by the irregularly shaped 

SHELL. missile. 

(Two-thirds natural size.) In the limbs, apart from absolute 

mangling, all degrees of destruction are 

met with. Muscular masses alone may be damaged, and large areas 

denuded of skin. Fractures which occur are compound and very extensively 

comminuted. In one patient a fragment of shell entered the left thigh a 

short distance below Poupart’s ligament. It was revealed by radiographic 

examination lying under the deep fascia of the popliteal space. During its 

journey it had torn up the muscles rather extensively, and made a lateral 

wound of the femoral vein, recurrent hemorrhage from which necessitated 
ligation. 

The most common form of head injury is a lacerated scalp wound, often 
accompanied by a compound fracture of the vertex. One man had a large 
hole driven in the frontal region, and brain matter was protruding. The 
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wound was cleaned up, a number of bone fragments which were found thrust 
into the left frontal lobe removed, and the scalp sutured over the area as far 
as was possible. No infection occurred, and several weeks later he was stated 
to be progressing favourably in a naval base hospital. 

In the face, horrible disfigurement results from shell-wounds. Large 
ragged wounds of the soft parts occur, an eye may be destroyed, the cheek 
torn across, exposing the mouth cavity, or the bones of the orbit, face or 
jaws splintered. 

Serious chest injuries 
have not been met with 
for reasons given above. 
This is specially so because 
shock has been more pro- 
nounced in wounds of the 
chest than of any other 
region. A small fragment 
may pass right through the 
chest, traversing the lung, 
cause hemoptysis for 
several days, and recovery 
promptly follow under ex- 
pectant treatment, if the 
wound remains uninfected. 
A fragment of shell is very 
likely to be deflected by a 
rib, with or without frac- 
ture, and travel round the 
thorax without penctrating 
the pleural cavity. 

In the abdomen the 
wounds, in non-fatal cases, 
have been confined to the 
parietes. But my experi- 
ence is not large in this 
class of injury. It can 
asily be credited that the 
mortality, when the abdo- The arrow shows the aperture of entry, the topmost 
minal cavity 1s entered by wound the aperture of exit. The middle wound is a fecal 
an irregular shell-fragment fistula which subsequently developed. 

‘ausing extensive havoc 

amongst the viscera, is very high, and that death is not long delayed. 
Such cases do not reach the naval surgeon. But numbers cf superficial 
wounds of the abdomen have been treated. Fig. 261 shows one such case. 
In this the shell-fragment entered just above the crest of the right ilium, and 
escaped over the lower ribs on this side. An abscess developed midway along 
this path, and was followed by a fecal fistula leading into the ascending colon. 

It was thought at the outbreak of hostilities that burns would figure 
largely amongst the casualties. They have been rather infrequent, I believe, 




















Fic. 261.—AN ABDOMINAL WovuNnND. 
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because the men near enough to a bursting shell to be burned are usually 
killed. 

A number of cases of gun-deafness have been encountered. They have 
all been unilateral. 

Several cases of neurasthenia, where the men have completely lost their 
‘nerve,’ have been seen. The two worst occurred in men who had_ been 
wrecked in H.M.S. Cressy, and, after a week’s rest, had received trifling wounds 
in the operations off the Belgian coast. They demonstrated how inadvisable 
it is not to insist on a long respite after such an ordeal: both these men 
were anxious to get back to active service after their ship had been sunk. 


VI.—Tue TREATMENT OF THE WOUNDED. 


First aid is carried out on the large battleships and cruisers by the naval 
surgeons on board. There is no surgical help available on the destroyers 
and torpedo boats. This is much to be regretted, because the earlier the wounds 
are dressed the more likely is infection to be avoided. Jt may well happen 
that the patients receive no skilled help for many hours. It has been 
suggested that during war time a probationer surgeon should be delegated 
to each torpedo craft. It is a plan which would undoubtedly lead to the 
saving of many lives.* When the surgeon from the hospital ship first 
boards the carrier, it should be a rule for him to inject every seriously wounded 
man with an adequate dose of morphine (} to } gr.), if this has not already 
been done. It is of the greatest assistance. An opportunity is given for 
more thoroughly examining the wounds, temporary splints may be applied, 
and the victims may be removed from the inaccessible places into which they 
have been thrust for shelter, without suffering severely in the process. If 
first dressings have not been applied, this should be done now. Many men 
are found with real or improvised tourniquets round thcir limbs. For the 
present these should be left untouched. Transportation to the hospital ship 
with the least possible delay should then take place, where the more seriously 
wounded should be allocated to the most accessible cots. A rapid survey 
should then be made, and steps taken to combat shock in individual cases. 
Subcutaneous saline has proved more effectual than anything for this con- 
dition. Whilst operative treatment should take place as early as possible, 
shock, and especially the anemia of hemorrhage, may delay it for a certain 
period. In one man who had had a tourniquet round his thigh for ten hours 
before he reached the hospital ship, and who had other extensive injuries, 
another six hours elapsed before he evinced any sign of rallying from shock 
and hemorrhage. When an amputation was performed the flaps subsequently 
sloughed. 

It was hoped that spinal anesthesia could have been used in many more 
cases than was found to be practicable: it was so often contra-indicated 
because injuries in the lower part of the body were accompanied by others 
in the upper part which also needed attention. The patient just mentioned, 


* The suggestion came from Vice-Admiral Sir David Beatty. Since writing the above 
it has been adopted by the Admiralty. A probationer surgeon is a senior medical student 
temporarily employed by the Navy as a dresser. 











neni... IF 

















SCR MEES. LITTLE ee 


NAVAL AND MILITARY SURGERY 471 


besides having one leg almost blown away, sustained very serious lacerations 
of the other thigh and an arm. 

Of the actual operative work little need be said. The amount to be 
done in a short time is large, and much increased by the multiplicity of wounds. 
Yet subsequent progress depends greatly upon the diligent and painstaking 
way in which these large wounds are cleaned up. Antiseptic treatment has 
always been adopted. The antiseptics used have been 2°5 per cent alcoholic 
iodine, and carbolic (1-60). No ill results have been seen from painting 
very large wounds with iodine. Effective cleansing of the wounds and anti- 
septic treatment, except in the case of small wounds, can be done only with 
the aid of general anesthesia. Retained fragments of shell revealed by an 
a-ray screen examination or photograph should be removed if at all accessible. 
But where a difficult or deep dissection is required to extract them, it requires 
some exercise of judgement to determine whether the risk of spreading infection 
by such procedure is justifiable. It must be reaffirmed here, however, that 
there is, as far as my experience goes, a great disparity in the incidence of 
infection in the wounds sustained on land and on sea. This fact influences 
treatment to a marked degree. , Reparative work by suturing divided structures, 
followed by complete closure of the wound without drainage, is frequently 
followed by success at sea, while similar measures in the case of wounds 
inflicted in a land battle would be disastrous. 

In the treatment of the comminuted compound fractures, and injuries to 
the limbs, it cannot be too strongly urged that it is far better to err on the 
side of conservatism. Here and there the decision that a limb is past saving 
will be wrong. Let it occur as seldom as possible. 

It is too early yet to judge of the ultimate results to be expected from 
the treatment of the mutilating wounds of modern warfare. On a hospital 
ship the wounded are not retained long enough for this to be done. It seems 
certain that many surprises must be expected both in the direction of recovery 
and of final failure. Skin-grafting and other plastic operations will have to 
be extensively practised. 


THE WOUNDED IN NAMUR. 
By OSWALD G. MORGAN, Lonpon. 


We were given a convent at Namur by the Belgian medical authorities. It 
was a very large collection of buildings ; on one side of the grounds were those 
connected with the school, on the other the living apartments for the nuns, 
of whom there were about 200. The schoolrooms were ijarge, airy and—luckily 
—modern buildings, and contained about 150 beds. The sanitary arrange- 
ments were excellent, and the nuns did all our cooking and cleaning. 

On August 20, about 100 wounded were admitted, the attacks on the 
trenches and forts having commenced two days previously. Another 60 
came in next morning. We were unable to take any more, though 9 civilians 
with bad wounds had to be placed on mattresses on the floor. 

The 170 patients consisted roughly of 110 Belgians, 40 French, 11 Germans, 
and 9 civilians; nearly all were cases of shrapnel wounds. The Belgians, 
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who had been in the trenches for two days under heavy artillery fire, and who 
were absolutely dead tired, had mostly but one wound, whereas the French, 
who were comparatively fresh when they started, usually had more than onc, 
and in many cases five or six. The most serious wounds were caused by pieces 
of shell-casing, including the bone injuries, which were all comminuted 
fractures, and so septic that in every case an incision was found necessary 
to remove loose pieces of bone, shell, and in some cases clothing. The shrap- 
nel wound was invariably septic, but if the bullet had traversed the limb or 
had been removed, it rapidly healed. 

Of individual cases, one of the most interesting was that of a Frenchman 
with a single wound behind his right sternomastoid, nearly half-way up. It 
gave no trouble; but a week after his admission, seeing it was discharging a 
little, I syringed into it with hydrogen peroxide. At once he complained of 
the taste in his mouth, and spat up some of the solution. We could only 
conjecture where the bullet was, as we had no a-ray apparatus, but it must 
have passed very near his large vessels. 

Several men were admitted suffering from that state of temporary mental 
derangement which I think has already been described. One was haunted by 
an aeroplane, which he followed with his finger for forty-eight hours, only 
getting short periods of sleep after large doses of hyoscine. Another used to 
shoot and then cover his head with his hands, his pupils widely dilated as 
though expecting a shell. They both recovered, but proved to be normally 
very simple agricultural people, probably unable to bear much mental 
strain without breaking down. 

A civilian girl was admitted with a traumatic aneurysm of the left femoral 
artery. A few days of rest and pressure were tried without any satisfactory 
result, so the artery was tied above and below and the clots evacuated. She 
did very well for a week and then, as we left Namur, she was transferred 
elsewhere. Apart from two typical cases of depressed fracture caused by 
glancing blows, the others were all either lacerated or punctured wounds 
from shell fire. 

We had no single case of tetanus, probably because the fighting took 
place on high, woody, and uncultivated ground. In nearly every case the 
first field- dressing had been applied, but one felt that if only a small phial 
of iodine could have been poured on the wound first it would have been 
so much more efficacious. It is necessary to kill the bacteria round the 
wound and also to prevent the entrance of fresh ones; cither alone is only 
partially successful. 

In the German army there are three different types of hospital trains. 
First, a long, beautifully equipped train with operating theatre, kitchens, ete. ; 
we saw several of these, and were much struck by them. Secondly, ordinary 
coaches for those who could walk. Thirdly, cattle trucks with sliding docrs, 
straw on the floor, and no lighting; many of these latter trains were filled with 
wounded of all nationalities ; some were extremely bad, and some must have 
died before reaching Germany. Of course with only a single line available 
the Germans were in a very difficult position; the transport and troop trains 
being of more importance than the wounded, the ambulance trains were very 
often kept waiting in sidings for hours. 
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The want of motor ambulances was terribly felt in the districts round 
Namur, wounded being discovered who had been four to five days in a village, 
with no medical attention and very little food, before one of our hard-worked 
cars came and brought them in. Many of these were Turcos,-who fought so 
bravely at Charleroi. 


RADIOGRAPHY AT THE 
AUSTRALIAN VOLUNTARY HOSPITAL, BOULOGNE. 


By HERSCHEL HARRIS, Sypney. 


Since the Australian Voluntary Unit arrived at St. Nazaire, now just 
over two months ago, nearly 400 wounded have been radiographed. In 
some cases a screen examination only is necessary, whilst in others radio- 
graphs are taken. 

For foreign bodies, a rough localization is generally found sufficient. 
The method I employ is to screen the part, and arrange matters so that 
the foreign body is presented as 
near the surface as possible. Then 
the gloved finger is pressed gently 
over the region, and at a certain 
spot it is found that the foreign 
body moves to a greater extent than 
elsewhere. This spot is marked by 
means of a skin pencil, the depth 
estimated, and the ‘surgeon is in- 
formed. The results so far have 
been excellent. In some cases a 
thick probe, or preferably a long 
pair of forceps, is inserted into the 
sinus: often exact localization is 
made by this method, and _ fre- 
quently a whiff of chloroform is 
administered in my 2-ray room and 
extraction completed whilst using 
the fluorescent screen. 

The majority of cases have been 
injuries caused by shrapnel—either 
the ball or shell. Only about 8 per 








Fic. 262.— BULLET IMPACTED IN NECK OF FEMUR. 
The wound on entry was behind. An operation 


cent of cases have been bullet in jur- through the wound removed some bone splinters, 
: but the buliet was so deeply embedded that it 
ies. In those wounded by the shell- was left in position. Good recovery. 

splinters usually a piece of clothing (Capt. Herschel Harris.) 


has been carried in with the shell. 

The German shell usually presents a quadrilateral fracture. The French 
and English shells are said to fracture in spicular formation. In several cases 
where long bones have been struck, the mutilation has been terrific, parts of 
the bones being completely pulverized. 
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In only one case in my experience, so far, has a bullet penetrated a bone 
without causing a fracture. In that case the bullet traversed the os calcis, 
and the radiograph showed that the bone had been tunnelled. 

In many cases shell-splinters have been discovered deeply embedded in 
bone, and have only been removed with great difficulty. 


Fic. 263.—SHRAPNEL BALL EMBEDDED 
BETWEEN THE BODIES OF 2ND AND 3RD 
LUMBAR VERTEBR2. 


A lateral view of the same located 
the bullet in the anterior part of the 
bodies. There were no cord symptoms, 
and patient was sent home without 
operation, (Capt. Herschel Harris.) 





The first day we arrived at Boulogne 
six cases were admitted with bullets 
in the head. One spinal case was of 
interest. A bullet struck the patient 
in the region of the fourth dorsal ver- 
tebra; it was deflected, and by radio- 
graphy was discovered to be embedded 
posteriorly to the lumbosacral joint. In 
several cases shrapnel balls have been 
located inside the thorax, producing a 
hemopneumothorax, and also on two 
occasions a pyohemopneumothorax. 

The shell-splinters seem to cause 
more damage to the tissues than the 
balls or bullets. In many cases the foreign 
body can be extracted by inserting forceps 
along the track, although a counter- 
opening is usually made for drainage 
purposes. 

A few of the more interesting cases 
are forwarded for publication. Allowance 
must be made for the conditions under 
which they were taken. 

Our apparatus consists of a portable 
12-in. coil worked by accumulators. We 
also have an engine and dynamo for 
charging the accumulators or supplying 
the coil direct. Compression is not em- 
ployed. Sometimes as many as thirty 
cases have been radiographed in one 
day. 


[We had an opportunity of seeing the practical and efficient working of the 
Australian Voluntary Hospital, which is situated right on the sea-front at Wimereux. 
We were much struck by the combination of simplicity in transport with efficiency 


in working of all the equipment. 


We had the pleasure of seeing Captain Harris 


at work in his radiographic department, and we have used the prints of his cases 


throughout these articles to illustrate the various types of injury.—ED. SEc.] 
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TRANSPORTING THE WOUNDED DIRECT TO THE BASE HOSPITAL. 


The problem of placing the field hospital at the best position in relation 
to the fighting line is a most difficult one. If it is too near, it will be liable to 
danger at any moment; if it is too far, there may be difficulty in transport. 
The problem has often to be evaded by taking the wounded after the first 
dressing direct from the field to the railway, and transporting them to the 
base hospitals by this means. 

The great majority of the patients who were brought into Paris in 
September and October, and especially after the battle of the Marne, were 











~ Fic. 264.—BULLet IN THE SKULL LYING IN THE TENTORIUM CEREBELLI (removed by operation). 


Notice the large clear space above caused by the bone of the skull having been blown away. 
The patient made a good recovery. (Capt. Herschel Harris.) 


transported in this way. Lately (since mid-October) the military authorities 
in France have endeavoured to distribute the wounded to all provincial centres, 
so as to bring as few as possible into Paris. At no time has there been any 
free and open transit of the military patients into the capital. Rather they 
have been brought into the city by stealth; and each of the auxiliary hospitals 
has had to organize motor-ambulance expeditions in order to meet the troop 
trains and to bring in the wounded to their institutions. It has to be borne 
in mind that the combatant and medical points of view in relation to the 
wounded are quite different. To the former, the disabled soldiers are simply 
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encumbrances to be got rid of as quickly and as far as possible; they must 
not block the troop or supply trains, they must not fill up any place of strategic 
importance. According to the latter, the wounded ought to be taken as 
quickly and as comfortably as possible to the nearest hospital and there remain 
till they are convalescent. The present system is largely a compromise 
between these two different ideas, and like most compromises satisfies no one. 

From one of the Paris auxiliary hospitals we have received the following 
account of the methods which were in vogue during the early part of the war. 

Our ambulance staff was accompanied by a surgeon and an interpreter 
or intermediary between us and the French military authorities. It was 
not merely a question of making ourselves understood or of finding our way, 
but the far more difficult one of selecting the serious cases from the train and 
of obtaining permission to take such to our hospital. We found that a tactful 
French lady could make matters of this sort easy, whilst without such aid we 
encountered almost insuperable obstacles. Usually we started at 10 p.m. 
and proceeded to a station about ten miles outside the city. At the gates and 
at various points on the road our motors were stopped by the sentries, papers 
had to be shown, and the password given. Having arrived at the station 
where the train was expected, we usually had to wait several hours. The 
‘ Médicin-Major’ who was in charge of the distribution of the wounded at 
the station had to be interviewed, and in many instances talked into a com- 
pliant attitude. The train, consisting of thirty to fifty carriages or trucks, 
at last crawled into the station, and our work began. At the period of which 
we are speaking the carriages were mostly those belonging to troop trains, 
labelled ‘8 chevaux——36-40 hommes.” Each of these contained from seven 
to nine cases lying in straw on the floor or slung in tiers on stretchers, so that 
a dozen to fifteen were in one compartment. Sometimes there was no doctor 
available for the train, merely a few orderlies. Sometimes there was one 
doctor to the train and an orderly to each carriage. At the time we went 
on board, the patients had been lying there for twenty-four hours, and often 
much longer periods than this had elapsed since their wounds had _ been 
received. Bread and wine were given to the patients by the ordetlies or at 
the stations, but this provision was sometimes lacking. The calls of nature 
were left to chance, the usual result being that the clothes were soaked with 
urine and feces. Many of the men had a mild type of food dysentery, and 
their condition was then indescribably filthy. 

The cases which we were allowed to remove were those whose condition 
was so serious that further transport would be dangerous. Abdominal wounds, 
head and spinal cases, and shattered thighs made up the majority of these. 

The men with head injuries were the most fortunate, in a sense, because 
they were in happy oblivion of their condition and surroundings. The spinal 
cases often had retention of urine with overflow. The cases of open fracture 
of the femur in which the dressing had not been changed for two to six days 
were in an appalling condition. The limbs were put up in a wire cradle splint 
or tied to a piece of wood or to a rifle. The discharge had soaked through the 
dressings, ‘and only too often there was septic gangrene, with a foetid and sick- 
ening odour. At each station where the train stopped, the dead were removed 
from the living, and one was inclined to envy them their unbroken rest. 




















NAVAL AND MILITARY SURGERY 


THE WORK AT AN EXTEMPORIZED FIELD HOSPITAL IN FRANCE. 


A French chateau, a few miles distant from the firing line, and situated 
amidst the most picturesque surroundings, was utilized as a field hospital for 
a short time—until the proximity of shell-fire rendered it unsuitable for the 
purpose. We had six motor ambulances at our disposal, each of which 
could take six patients. All of them at this time were French, Africans, and 
Germans. Our total accommodation was about fifty, and vacancies were 
rapidly made both by death and by the removal of cases to base hospitals 
a few days after operation. 








Fic. 265.—BULLET LYING IN THE PETROUS PORTION OF THE TEMPORAL BONE. 


Notice that the point of the bullet has been deflected by impact with the bone. Treatedjby 
a temporal decompression, Bullet left in situ, Good recovery. (Capt. Herschel Harris.) 


We took up our quarters at 6 p.m. on Saturday night, made what arrange- 
ments were necessary for the provision of an operating room, andgbegan work 
early on Sunday morning. 

The wounded arrived at the rate of about twenty to thirty daily; the 
majority had already been dressed by surgeons on the field. 

It will give an idea of the work if we describe the surgery of one day, a 
task carried out by two surgeons, three nurses, and four orderlies. The cases 
are grouped in classes—not in the order of admission. 


Case 1.—Perforating bullet wound of the upper abdomen. 


The small wound of entry was to the left of the ensiform cartilage, that of exit 
was a long laceration along the lower margin of the right ribs. A note from the 
surgeon stated that the omentum had been protruding from the large wound and 
had been replaced and a stitch applied. The man was under morphia, but it seemed 
clear that peritonitis had set in. A transverse incision was made in the track of the 
bullet across the right rectus. Blood and fecal matter escaped from the peritoneum. 
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A longitudinal tear of the transverse colon, 2}in. in length, was easily found and 
sewn up in two layers. A suprapubic drain was inserted. The patient made a good 
recovery for six days, when he was moved to the base hospital. 


Cases 2 and 3.—Both the other abdominal cases on this day presented signs of 
diffuse peritonitis. They had each received perforating bullet wounds which had 
caused multiple wounds of the intestines ; in neither case was there any degree of 
rally from the condition of profound shock in which they were received, and both 
died very shortly after admission. 








Cases 4, 5, 6.—Perforating bullet wounds of the chest. 

These cases were of a comparatively benign character. Each showed the 
following signs and symptoms: Pain, dyspnea, slight hemoptysis, immobility of 
one side of the chest, and signs of free fluid at the base. They all did well during 
their stay with us. 














Fic. 266.—BuLLET IN HEAD, LYING ON THE TENTORIUM CEREBELLI. 


Bullet entered left parietal region, Patient had marked cerebral compression, Decom- 
pressive operation done on left side, clot and bone débris removed. Bullet removed at a 
later operation by a trephine opening in the right occipital region. Good recovery. 

(Capt. Herschel Harris.) 


Case 7.—Perforating chest wound of a similar type to the last, but of a more 
serious character. 

In this case the right hemothorax showed rapid increase of the fluid, with dis- 
placement of the heart and urgent dyspnoea. We tapped the chest, drawing off 
three pints of blood-stained fluid. Two days later there were signs of air in the 
pleura ; but after a second tapping, which drew off air and pus, the patient made 
sufficient recovery for removal. 


Cases 8, 9, 10.—Open gunshot fractures of the femur. 
All these were terrible cases in regard both to pain and sepsis. They had been 
dressed, and posterior wire gutter-splints had been applied on the field. One in 
which the wounds had been sewn up, arrived forty-eight hours after injury ; he 
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presented advanced cellulitis, with gas crepitation, and died the morning after. 
The other two had their wounds loosely packed, and the legs were immobilized on 
the gutters-plints. 

Cases 11, 12.—Comminuted open fractures of the vault of the skull caused by 
bullets. 

In one case the greater part of the left parietal bone had been broken up, the 
man was comatose, and died shortly after admission. In the other the vertex of the 
skull had been shattered by a glancing wound. There was extensive paralysis of 
the limbs on both sides, without coma. Only twelve hours had elapsed since injury, 
and operation was done at once. Removal of the shattered splinters of bone was 
followed by great improvement, which continued to such a point that ultimate 
recovery appeared probable. 

Case 13.—Bullet wound of the spine. 

The bullet had shattered the lower dorsal spine, and had remained in the man’s 
body. He had complete paraplegia, retention of urine with overflow, and died thirty- 
six hours after admission. 

Case 14.—Shell wound of the face. 

The whole of the left cheek, jaw, and lower eyelid had been blown away. The 
huge open wound was fairly clean, and there had been but little hemorrhage. It. 
was packed and the patient made a good recovery up to the time of his removal. 

Cases 15, 16, 17.—Shoulder wounds. 

In one of these the head of the humerus had been shattered, but in the others 
the bullets had gone right through the joint without obvious fracture. All did well. 

Case 18.—Shrapnel wound of the loin, involving the kidney. 


There was severe hematuria. The wound was enlarged, cleaned, and packed. 
No attempt was made to sew up the kidney, which was lacerated and contused. 
Immediate recovery, with cessation of the hematuria, was good. 


It will be gathered from this brief account of the work of one day and 
night that our small staff was kept too busy to take much account of the 
military situation. The nearest French battery was in a wood about two 
hundred yards from the chateau, the incessant firing making the windows 
rattle ominously during all our proceedings. A hostile aeroplane was engaged 
in locating the French battery, and then indicating its position to the enemy 
by means of smoke bombs. In this it achieved success—so much so that 
shells began to drop so near our hospital as to necessitate evacuation, after 
ten days of strenuous work. 


A VISIT TO SOME OF THE MILITARY HOSPITALS 
OF PARIS AND BOULOGNE. 


The whole of Europe is at the present moment engaged in combat, man 
against man on the one hand, and surgical science against death, mutilation 
and disease on the other. Within the limits of this article it is only possible 
to describe a few corners of that field of the battle where the science of 
surgery strives to save what the science of war has failed to destroy. 

Paris, which to the man in the street presents an almost normal appear- 
ance, is nevertheless engaged in ceaseless military and medical arrangements. 
There are 60,000 beds ready for the wounded in the city and its immediate 
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environs, but of these only a few thousand are at present occupied. This is 
due to the fact that the military authorities have decided at present not to 
take any cases to Paris which can be transported further afield, and those 
only are detained whose lives would be imperilled by further transit. Indeed, 
since the battle of the Marne, admissions have only been made in very small 
numbers. The majority of the extemporized hospitals are in the large hotels 
de luxe situated near the Arc de Triomphe and in the suburbs. 

One of the largest of the R.A.M.C. base hospitals is at the Trianon Hotel 
at Versailles, just outside the great Royal Park, and is under the command 
of Colonel Smith, D.S.O. The beautiful grounds of the hotel and those of 
the adjoining park form a fine setting for this palatial hospital, and in these 
grounds were many convalescent patients in their blue suits, enjoying the 
summer-like November sunshine. In a part of the grounds near the building 
were a number of tents used solely for cases of enteric, dysentery, and other 
infectious diseases. Only a few of these were occupied, twenty patients being 
in each. The ground floor of the hotel, consisting of mirrored salons and 
pillared corridors, constituted the main wards, and here, as in the other hotel- 
hospitals, one was struck by the incongruity and contrast between the 
luxuries designed for the easeful rich and the grim sufferings of the victims 
of war. The first floor of the hotel contained the operating theatre and also 
suites of rooms which were occupied by wounded officers. All patients 
were wonderfully cheerful, and one ward full of Tommies who had each lost 
a leg found great amusement in the discovery that they had only got one left 
leg between the lot. 

_ On several occasions we were able to visit some of the auxiliary hospitals 
at the west end of Paris under the English and French Red Cross socicties. 

The American Hospital at Neuilly is in some new school buildings ; the 
fittings which our transatlantic colleagues have already installed are worthy 
of their reputation for efficiency and celerity. The operating room is specially 
convenient for emergency work, being of such a very large size that a number 
of operations or dressings can be carried out at the same time. We saw the 
huge electro-magnet being used for the extraction of pieces of shell. The 
patient had a large ragged wound in the left groin, and the skiagram showed 
a number of metal splinters in the upper part of the thigh. The magnet, 
balanced by a counterpoising weight, was lowered so that its point, a piece of 
metal about the size and shape of the little finger, was buried in the tissues. 
By this means several particles of shell were extracted. An anzsthetic was 
necessary, and we were not much impressed with the efficiency of the appar- 
atus, which is limited to the extraction of fairly large particles which can be 
reached by a wide track. Another method of treatment which was on its 
trial, consisted in the injection of oxygen into the tissues of a limb affected 
by the dreaded ‘ gas gangrene.’ This is carried out until the limb becomes 
positively blown up tight by the oxygen, a great deal of which escapes up into 
the neighbouring trunk. Dr. Blake, of New York, and his colleagues are 
certainly doing fine work, much of which is on quite original lines. The only 
grumble we heard against the American Hospital was expressed by the rival 
institutions, and it was to the effect that they succeeded in obtaining a larger 
number of wounded from the trains than any other hospital. 
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A Typical Auxiliary Hospital.—Such is the Majestic Hotel, within a few 
hundred yards of the Arc de Triomphe, and we therefore illustrate it and des- 
cribe its work in some detail as representing other similar institutions. The 
medical staff consists of Mr. Cecil Joll, the surgeon responsible ; Dr. Armstrong 
Smith, physician ; Dr. Williams, radiologist; as well as a certain number of 
house surgeons and dressers. We are greatly indebted to Mr. Joll and his 
colleagues for the way in which they allowed us to see all the details of 
their,work. Only the ground floor apartments are used as hospital wards, 
and the vast bedroom accommodation for over 400 guests is untenanted 
except by the small staff of doctors and nurses. The dining room, dancing 
salon and other reception rooms, whose walls are all mirrors and gold, and 
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Fic. 267.—ONE OF THE WARDS IN A Typicat ‘“‘ AUXILIARY’ FRENCH HospITAL, 
THE HoTeL MAJESTIC. ‘ 


whose lofty ceilings are adorned with elaborate works of art, with massive 
hanging clectroliers, form the spacious wards. The ladies’ cloak-room, which 
is fitted with a glass roof and abundant electric light, has been made into a 
most efficient operating theatre. 

The only drawback to the arrangement was the comparative paucity of 
lavatory accommodation near to the wards, and it seemed curious to see 
dignified French and American gentlemen walking down the marble corridors 
with a nursing utensil decently draped in each hand. These orderlies, who 
do most of the heavy and dirty work, who fetch in the wounded, help to take 
off their filthy garments and attend to their every need, formed one of the 
unexpected features of the nursing arrangements. They were nearly all men of 
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wealth or title who, because of youth, age or infirmity, could not take a more 
active part in the war. Their knowledge of French made their services in- 
valuable in attending to the French patients and in acting as letter-writers 
or interpreters. They were equally ready to convert the laconic message of 
a Yorkshireman to his wife, ‘“ Tell her I’ve had me leg took orf,’ into a 
sympathetic letter, or to soothe the dying hours of a poor French boy who 
had had both eyes shot out and who begged to be kissed, and kissed on the 
lips, by acceding to his request. 

One thing the patients certainly did not lack was visitors. The Cardinal 
Archbishop of Paris; General Février, the head of the French military 
medical service—both of whom spoke to and shook hands with every patient ; 














Fic. 268.—OrreRATING THEATRE EXTEMPORIZED FROM THE LADIES’ CLOAK RooM 
AT THE HoTet MAJEsTIC. 


Paris ladies of fashion eager to talk with the men about their experiences ; 
relatives or friends of the wounded, all did their best to soothe and 
sympathize. 

The best idea as to the nature, treatment, and progress of the wounds 
can be given by a consideration of all the cases admitted between Sept. 17 
and Oct. 10 and reported a month later. The total number of admissions was 
111: head wounds, 24 (cranium, 19, face and jaw, 5); neck, 3; chest, 10; 
abdomen, 6 (including scrotum, 1); spine, 5; limbs (often associated with 
flesh wounds of the trunk), 63. 

Cranial Injuries—These were 19 in number, being mostly shell or 
bullet injuries with large dirty wounds and much comminution of the skull. 
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In the majority, the only treatment consisted in the cleaning of the wound— 
removal of loose pieces of bone, foreign bodies, hair, pieces of cap, blood- 


clot and brain débris. In 
7, where the wound of 
entry was comparatively 
_ small, this was enlarged by 
forceps or trephine, and 
further splinters of bone, 
dirt, and _ blood-clot  re- 
moved. Only 4 died, none 
of these being the cases 
which had been trephined. 
Of the fatal cases, 3 died 
within forty-eight hours of 
admission without recover- 
ing consciousness; the 
fourth was a man who had 
been shot through both 
temporal regions, in whom 








both eveballs suppurated Fic. 269.—FRACTURE OF THE HyoIp AND MANDIBLE. 


and meningitis resulted. 
One of the recoveries from 
trephining was discharged insane. 


Embedded fragments of shell. (Hotel Majestic.) 


These results, which include some remark- 


able recoveries from motor and sensory paralysis, are very encouraging. 





Fic. 270.—PERFORATING BULLET WOUND OF THE 


THROAT. 


Wounds of entry and exit seen at each side, trache- 


otomy wound in front. (Hotel Majestic.) 


within twenty-four hours of admission. 


Face and Jaw.—These were 5 
in number, and included several 
horrible mutilations. One had to 
have an eyeball removed. Of the 
jaw cases, 2 suffered from second- 
ary hemorrhage; in one this was 
stopped by packing, in the other it 
was necessary to tie both external 
carotids. All recovered. 

Neck.—Only one of these 3 
cases requires special notice. It 
was that of a French boy (Fig. 270) 
who was shot from side to side 
through the neck, the bullet passing 
between the cesophagus and larynx. 
A tracheotomy was required on 
account of the dyspnoea, and there 
was a leakage of fluids from an 
ocsophageal fistula, but this closed 
within a few days. 

Chest.—In these, 10 in number, 
only 1 death occurred, a case dying 


Of the others, 8 had varying degrees 


of haemothorax; some of these required one or more tappings, and one 
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developed a large empyema associated with a subphrenic abscess. In one 
case the pericardium and left pleura were widely exposed by a glancing 
shell-wound. 

Abdomen.—There were 5 cases of abdominal wounds, and only 1 of these 
was operated upon, this being merely the removal of a piece of dirty omentum. 
All had recovered or were recovering at the date of report. One was remark- 
able because of the complexity of his injury, and also because it was the only 
bayonet wound in this series. He had been stabbed through the right buttock, 
and the weapon had emerged through the left lumbar region. It would seem 
incredible that such a wound could have occurred without serious injury of 
the sciatic nerve or of the great vessels, but such was the case. In addition 








Fic. 271.—FRAGMENT OF SHELL IN DIAPHRAGMATIC REGION. 


Operation revealed a large empyema and a subphrenic abscess communicating through a 
hole in the diaphragm. (Hotel Majestic.) 


to the main wounds he had six or seven stab wounds on the back and chest 
inflicted upon him whilst lying on the ground after he was disabled by 
the first injury. These latter were only flesh wounds, and healed rapidly. 
The main perforating wounds both discharged feces very freely, but both 
were slowly healing at the date of the report. 

Spine.—Cases 5, deaths 2. All had evident spinal-cord lesions, with 
paraplegia and retention of urine. One of the most interesting of the three 
which recovered was a big French soldier with a depressed fracture of the arch 
of the atlas, and paralysis of all four limbs. Removal of the splinters of bone 
without: opening the dura was followed by satisfactory recovery, which 
amounted to good use in one arm and leg and partial use of the limbs on 
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the other side at the date we saw him. He still had a well-marked 
Brown-Séquard sensory and motor crossed paralysis. 

Scrotum.—This was a lacerated and septic wound, and the man died of 
tetanus only two days after admission and six days after the injury. 

Limb Injuries.—These cases, 63 in number, included every variety of 
wound and smash. In many cases there were also flesh wounds of the trunk. 
Space does not allow the giving of details beyond those relating to fatalities, 
amputations, gangrene, and fractures of the femur. 

There were 6 deaths, and another case seemed likely to die. Of the 
fatalities, one, a case of 
double septic fracture of 
both femurs, died within 
five days; one, a smashed 
thigh and arm, died 
within three days; one 
had three gangrenous 
limbs, and died after a 
second amputation ; one 
died of sepsis within three 
days of admission; one 
of tetanus; and one of 
tetanus and gas gangrene. 

The two latter require 
a few further details. 
The first was a huge 
shell- wound of the 
shoulder, the whole of 
the time fuse of the 
shell being lodged in his 
body. There it had re- 
mained for the five days 
of the patient’s journey, 
and he died of tetanus Fic. 272.—SHELL Fuse BURIED UNDER SCAPULAR MUSCLES 
within two days of his AFTER FRACTURING THE HUMERUS. 
admission after the shell Death from tetanus. (Hotel Majestic.) 
had been extracted (Fig. 
272). The other case was a comparatively trivial wound, the two middle 
fingers of the right hand being blown off. He was admitted three days after 
injury, with gas gangrene of the hand. Amputation was performed, but he 
died of tetanus on the fifth day. 

It is noteworthy that in only 9 cases out of the 63 smashed limbs was 
amputation performed, and this fact speaks very highly for the success of 
conservative surgery, when it is borne in mind that only the very severe limb 
injuries were taken in at this hospital. Of the cases of amputation, 2 died 
as mentioned above. In these and in 8 others who survived, the operation 
was required by the mere mutilation of the limb; 2 amputations were 
called for by gas gangrene, and saved life; in 1 it was needed by secondary 
hemorrhage from the subclavian artery, and here too it was successful; in 
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1 case amputation was called for as a late remedy for sepsis (apart from 
secondary hemorrhage), and this was the only case in which possibly conserv- 
atism had been pushed too far. But it must be observed that conservative 
treatment does not imply doing nothing. The secret of success would seem to 
consist : (1) in getting the case early; and (2) in opening up the whole of the 
wound freely and thoroughly, removing foreign bodies, disorganized tissues, 
and loose bits of bone, and draining by means of loose gauze packing. The 
muscular and connective tissues of the limbs appear to have only a very feeble 
power of throwing off septic foreign bodies, and the mere insertion of a drainage 
tube is quite inefficient to secure a healthy healing. Every day, or twice a 








Fic. 273.—COMMINUTED OPEN FRACTURE OF FEMUR. 


Capt. S. Wounded Sept. 1. Admitted Sept. 10. Skiagram shows the condition before 
anything was done in hospital. Three drainage tubes pass right through the limb. All the 
central fragments necrosed and had to be removed. (Hotel Majestic.) 


day, the wounds had to be dressed and freely irrigated with peroxide of 
hydrogen, iodine water, or permanganate solution. The peroxide seemed to 
have the greatest efficacy. 

An interesting fact is, that of the 63 limb injuries no less than 15 were 
open comminuted fractures of the femur. Some of the illustrations show 
the severity of these injuries ; 1 case in which both thighs were shattered, and 
1 in which an arm also was smashed, both died; the other 11 recovered. 
These shattered and inflamed thighs present perhaps greater difficulties in 
treatment by nursing and dressing than any other(lass of war wounds. 

From this brief account it will be appreciated how heavy is the dressing 
of the severe wounds. One ward containing 20 patients occupied rather over 
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three hours for a complete dressing round, and this was at a time when many 
of the cases were well on the way to recovery. 

Of the whole 111 cases, 14 ended fatally, a death-rate which, bearing in 
mind the fact that these were the selected worst cases, is a very low one. 

At Claridge’s Hotel (a new building not yet used for its original purpose), 
in the Avenue des Champs Elysées, the lady doctors are entering with whole- 
hearted enthusiasm into the field of military surgery. Gynzecology and even 
politics have for the moment given place to amputations and the extraction 
of bullets. It is true that a small lapel with “* Votes for Women ”’ was carried 
by each lady, and no doubt this served to increase the efficiency of her work. 

A French Military Hospital——Every kind- 
ness and facility were shown by Dr. Marzin, the 
Médicin en chef, and his staff, and also by Pro- 
fessors Quénu and Walther, in seeing over the 
great French military hospital at Val-de-Grace. 
The building was a convent in the seventeenth 
century, and no doubt at that time was an 
up-to-date religious institution. But this does 
not imply that it comes up to modern standards 
of hospital equipment. It accommodates 1500 
patients, and though by no means full when we 
saw it, the wards appeared to he crowded. 
There were several hundred German wounded, 
and the wards they occupied were guarded by 
armed sentinels. We saw a most cheerful French 
army doctor whose horse had been killed under 
him and himself wounded in ninety-seven places 
by the explosion of a shell. His wallet, contain- 
ing a number of metal cases of instruments, ctc., 
was properly battered, and no doubt had saved 
his life. In marked contrast to the medieval 
character of the buildings was the up-to-date 
scientific equipment of the hospital. We mention Fic. 274.—FRAGMENTS OF 
only two instances of this, viz., the treatment of SEEM IN Sorr Tissue Rounp 
i R F i UMERUS, WITHOUT FRACTURE. 
jaw fractures and the preparation of antityphoid (Hotel Majestic.) 
serum. Jaw fractures are very common, and part 
of the bone is often blown away. When possible, a splint which holds to the 
teeth on each side is inserted, and a spring keeps the two halves of the 
mandible apart whilst consolidation is taking place. We saw several of these 
cases which promised very good results. Prof. Walther has had some perfect 
wax models made of these injuries, and one patient who had lost the front 
of the mandible and the greater part of the tongue and floor of the mouth 
seemed quite gratified at the accurate model which had been made of his 
terrible deformity. The French are considering the possibility of forming a 
central hospital with 200 beds, by the co-operation of special surgeons and 
dentists, solely for the treatment of these serious jaw cases. 

Professor Vincent is responsible for the introduction of one of the most 
efficient methods of antityphoid inoculation, and all the serum is prepared 
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under his direction at Val-de-Grace. No less than ten strains of the Bacillus 
typhosus are mingled to obtain the vaccine, which is sterilized by shaking with 
ether and allowing to stand with the ether for twenty-four hours. All the 
vaccine is tested by culture before being used, to ensure sterility. Professor 
Vincent had himself gone to the front to collect fresh enteric virus. About 
30,000 doses are sent out from this institute every day. The efficacy of anti- 
typhoid inoculation has been triumphantly vindicated in this campaign. It 
is compulsory in the French army and very extensively used in the British 
Expeditionary Force. In the latter, up to early in November there had only 
been 92 cases, which would have been a light autumn incidence for the 
disease, in the same number of persons, quite apart from military conditions. 

Military Surgery in Boulogne.—The most depressing aspect of the war 
surgery which we saw was at Boulogne. This is due to the fact that this 
place is used as a great clearing centre, and only the worst cases are detained 
there. The very good reason for this is that whilst anything from 500 to 2500 
new cases are brought in daily, there are only about 1500 beds* at the various 
base hospitals. At the quay side the trains bring in the wounded. Each of 
these corridor trains carries about 500 patients, three R.A.M.C. surgeons, 
and a staff of six nurses and fifty orderlies. The ‘sitting’ cases are in ordinary 
second and third-class carriages, whilst the ‘lying’ cases are accommodated 
in first-class sleeping compartments, two on each side, one above the other. 
There is some difficulty in removing the stretcher patients. This has to be 
done through the side windows, four men lifting from inside and four men 
receiving the stretcher outside, a process which makes unloading slow and 
_ tedious. At the rail side is the stationary hospital in which all the train cases 
are placed until their ultimate destination is decided on. There are about 
200 beds in this building, which is merely a warehouse. Only operations 
of urgency or special dressings are done here. We found a small shed used 
as a theatre, and at the time of our visit a man with an open fracture of the 
femur and advanced gas gangrene was being operated upon. The operation- 
book showed that the list of emergency operations was a very heavy one, 
consisting chiefly of amputations and incisions for various septic conditions. 

On the side of the railway opposite to the stationary hospital is the quay, 
alongside of which was the hospital ship A2, which takes 350 patients across 
to Southampton in six hours. These hospital ships, which vary in capacity 
from 50 to 500 patients, have swinging beds—which, however, only swing 
from side to side, with the rolling of the ship. A medical and a nursing staff 
are carried in each ship, and they attend to special dressings ; but the short- 
ness of the sea passage usually obviates the necessity for much routine change 
of dressing. 

All the worst cases are conveyed by motor ambulances to the base 
hospitals situated in Boulogne and Wimereux. The road along which they 
are taken is paved with cobble-stones, and is so rough and uneven that the 
most comfortable car bumps and tosses its occupants without mercy. The 
sufferings of the wounded in their transit for one or two miles along this 





* We are informed that this number has now been increased to nearly 5000. 
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via dolorosa are only typical of what must often be endured in the transport 
of the wounded. 

A visit to the various hospitals of this district with Colonel Makins and 
Colonel Burghard gave us some insight into the worst aspect of war surgery. 
At the Casino the ambulances and the hearses appeared to be almost equally 
numerous. In the wards there seemed a veritable orgy of sepsis : suppurating 
head-wounds in comatose patients, abdomens tense and rigid with peritonitis, 
men stiffening with tetanus, horrible swollen stinking limbs almost bursting 
with gas gangrene, and pulseless beings whose life-blood had been drained by 
secondary hzemorrhage—these were the common sights which testified that 
here at least the microbe was triumphant and man its helpless victim. 

It is impossible to give any detailed description of the surgical work being 
done in the hospitals of the Boulogne district, because of the vastness of the 
subject and the temptation to linger over individual cases of special interest. 
But it may be worth while to summarize briefly the impressions received by 
the onlooker in relation to various special points. 

Sepsis and its Prevention.—It has already been said that it seems as 
though there was an “ orgy of sepsis.””’ .Whether this can be prevented or 
lessened is the biggest surgical problem of the war. The cases in which it 
occurs are usually large lacerated wounds caused by shell-fire or by bullets 
striking compact bones and bursting out of the tissues. The sepsis in these 
cases is usually the product of three factors: the great laceration ; the pre- 
sence of foreign bodies (pieces of cloth, gross dirt, and metal fragments) ; and 
the length of time which elapses between the receipt of the wound and the 
first thorough dressing. 

Whatever view may be taken as to the potency of any antiseptic, it is 
quite certain that the two most important factors in the prevention of sepsis 
are the period and efficiency of mechanical cleansing. If surgery were the 
first instead of the last consideration of war, then, no doubt, arrangements 
could be made for all the serious wounds to be dressed on the field, fully and 
properly. But war being what it is, this is impossible, and the wounded must 
be hastily removed far away from the firing line before they can be attended 
to efficiently. Most of the bad wounds require an anesthetic and a‘prolonged 
careful operative manipulation, and this can only be given at a base hospital. 
Therefore it will seldom be possible to treat the bad cases in any efficient way 
in a less period than 36 to 48 hours after the infliction of the wound. By this 
time many cases have developed definite gas gangrene, and the opportunity 
for prevention has passed. If this problem is to be solved, therefore, it can 
only be by improving the administrative work of transport and field hospitals. 

Operations upon Septic Limbs.—Once a shattered limb manifests 
serious sepsis, requiring amputation, this must be carried out, and with spe- 
cial precautions. It has been proved by many cases that it is quite futile to 
cut flaps from clean-looking tissues above the septic wound. Still worse is it 
to sew these flaps together. The result of this treatment has almost invari- 
ably been that virulent sepsis attacks the huge raw surface, and the pent-up 
virus causes dangerous septic absorption or secondary hemorrhage within an 
incredibly short period. For example, a leg was amputated through the lower 
third of the thigh on Wednesday on account of a septic comminution of the 
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knee-joint. Flaps were cut and sewn loosely together with a large drainage 
tube passing right through the limb. On Thursday the stump was red, tense, 
and smelt badly. On Friday he had secondary hemorrhage, the stitches 
were cut, and the whole surface of the wound was found to be a stinking slough. 
The bleeding point was ligatured in the midst of this, but the hemorrhage 
recurred within twelve hours, and the patient died on Saturday morning in 
spite of a ligature of the femoral artery in Scarpa’s triangle. 

This is an actual example of what has happened many times, and now it 
is recognized that only the simplest of amputation must be performed, no 
flaps must be cut, and no stitches inserted. Either a simple transverse cut 
through all the tissues at the same level, or even a deliberate leaving of a long 
bone fragment protruding from the wound, are the methods to be adopted in 
cutting off a septic limb. The tissues of such a limb are full of virulent anaero- 
bic organisms, far above the wound. To cut into such tissues, and then cover 
them in by flaps, is to provide an ideal condition for the multiplication of the 
bacteria which they readily take advantage of. 

Gas Gangrene and Emphysematous Cellulitis—It has been frequently 
mentioned in these notes that the worst septic complication of wounds is the 
production of the so-called ‘gas gangrene.’ This is by no means necessarily 
identical with acute emphysematous gangrene. It begins as a cellulitis with 
much gas formation, rapid sloughing of tissues, and eventual gangrene. Its 
causative agent is always an anaerobic bacterium. In the early stages only 
sloughing and gas formation result ; but later on, if recovery occurs, the pyo- 
genic organisms predominate, and pus is freely produced in the devitalized 
tissues. 

The treatment consists in early and free incisions, which must not only 
penetrate the tissues, but really lay them open to the air. Frequent irriga- 
tion with peroxide of hydrogen is the method of subsequent treatment which 
has found most favour. Also the provision of a stream of oxygen gas into 
and upon the wounds has given good results. Lately Sir Almroth Wright 
has suggested placing gauze wrung out of 5 per cent salt solution between the 
muscles and connective-tissue planes, in order to encourage the outpouring of 
lymph. This, in the few cases seen, appeared to be an excellent method. 

Tetanus.—Since an early period of the war, the free use of prophylactic 
injections of antitetanic serum in all lacerated wounds has been adopted. 
The number and severity of the cases has been much reduced, but this may 
also be due in part to earlier and more efficient dressing of the wounds and to 
a removal of the fighting from the district of the tetanus-infected Aisne. 

After-treatment of Infected Wounds.—All authorities seem to be 
agreed that after the early stages of infection no antiseptic can cure an 
infected wound. Nothing, therefore, is usually attempted beyond fomenta- 
tions and frequent changing of dressings, with irrigations by hydrogen 
peroxide or iodine solutions. It struck one as rather remarkable that so 
few surgeons seemed to think it worth while to adopt any form of continuous 
irrigation, which must be more efficient and far less painful than the frequent 
changes of dressings. 

Another strange and almost universal attitude of English surgeons is 
that with regard to hyperemia. All seem to admit that hyperemia is 
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desirable, because they foment their wounds; but few care to carry out the 
principle more efficiently by the use of the constricting bandage or suction cup. 
A few layers of wet lint over a wound seems to be a pitifully inadequate method 
of producing hyperemia in a deeply infected limb. One can only hope that 
the rejection of the more adequate methods of producing passive hyperemia 
by English surgeons is based on something more reasonable than the Teutonic 
advocacy of this treatment. 


THE 2nd WESTERN GENERAL HOSPITAL. 
By WILLIAM THORBURN, MANCHESTER. 


Any survey of the methods of dealing with the wounded in the present 
war would be incomplete without some account of the large territorial hospitals 
which have been established in this country, and the 2nd Western General 
Hospital at Manchester may perhaps be taken as a type of its fellows, 
especially as it has had occasion to deal with an exceptionally large number of 
cases. 

The city of Manchester lends itself with peculiar facility to the establish- 
ment of such a hospital. Strategically it is secured against attack from the 
east both by the North Sea and by the Pennine Range, while on the west it 
is closely united with Liverpool, which again, of all great English seaports, 
occupies the position least exposed to naval attack. From the point of view 
of transport, Manchester is almost the central point of the British Islands, the 
distances to London, Edinburgh, Dublin, Cardiff, Bristol, Glasgow and Belfast 
being so nearly identical that the extreme variation by the shortest routes does 
not exceed fifty miles, and hence it is a comparatively easy matter to send 
back all cured cases to their depots. The number of railway stations is large, 
and they are grouped in a circle of about a quarter of a mile radius around the 
centre of the town. The streets are almost absolutely level and covered with 
a network of tramways, facilitating conveyance of the wounded, and access by 
their friends. Lastly, the enormous population of south-east Lancashire has 
called into existence not only a large number of civil hospitals with a pro- 
portionate number of practitioners accustomed to deal with the injuries of a 
mining and manufacturing population ; but also an almost unlimited reserve of 
large public buildings capable of rapid conversion into hospitals. It is probably 
due to a more or less conscious appreciation of these facts that the 2nd Western 
General Hospital has been so largely used. 

The general scheme for the preparation of territorial hospitals is due to 
the foresight of Sir Alfred Keogh, who called their framework into being about 
1908. In time of peace the personnel of the ‘ hospital ’ consists of a command- 
ing officer, a ‘ secretary and registrar,’ a (non-medical) quartermaster, and 
forty-three non-commissioned officers and men, all of whom receive some 
training annually in existing military hospitals. In addition to these is an 
a la suite staff of officers and a principal matron, with ninety-one nurses avail- 
able on mobilization. The a la suite staff of the 2nd Western comprised twenty- 
five officers,"and was mainly supplied by the honorary staff of the Manchester 
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Royal Infirmary, which again is with few exceptions the medical teaching staff 
of the Manchester University. The nurses were enrolled from local hospitals, 
and the principal matron was the lady superintendent of the Manchester Royal 
Infirmary. 

During peace the location and working of the hospital had been fully 
considered by a committee of the East Lancashire Territorial Association in 
conjunction with the officers of the permanent staff, and many details had 
been arranged long before the war. The size of the hospital was defined by 
Army regulations as one of 520 beds, but the committee considered it wise to 
prepare for an extension to at least 1,000 beds, and this forethought has been 
abundantly justified by results. Buildings were selected, and it was intended 








Fic. 275.—SHRAPNEL WOUND. 


Comminuted fracture of upper end of humerus. Limb amputated, 
(Capt. Herschel Harris.) 


to use as:the principal hospital the municipal School of Technology, with the 
adjacent Central Higher Grade School as an accessory, nurses being located in 
two Halls of Residence for university students, about a mile away. Contracts 
were also in existence with various large local firms for the supply of beds, 
food, drugs, surgical material and other necessaries. 

At the outbreak of the war the personnel consisted of the commanding 
officer, Lt.-Col. J. W. Smith, surgeon to the Manchester Infirmary and 
professor of systematic surgery in the university, who had obtained military 
experience in No. 9 General Hospital at Bloemfontein during the South African 
War ; the registrar, Major F. H. Westmacott, who had had a long experience 
as a volunteer_and territorial officer, and the quartermaster. Lieut. F. B. Wild. 
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Mobilization of the hospital was ordered on Thursday, Aug. 6, and these 
three officers, with 43 non-commissioned officers and men, were at once called 
up, an additional 66 men being rapidly enlisted so as to bring the total of non- 
commissioned officers and men up to the regulation strength of 109. The 
authorities of the Manchester Infirmary provided temporarily for the lodging 
of these’ men, and many of the orderlies were enabled to obtain considerable 














Fig. 276.—SHRAPNEL WOUND. 


Comminuted fracture of femur. The fleshy parts were frightfully 
mangled. Amputation. (Capt. Herschel Harris.) 


experience by being drafted into the wards and operating theatres for 
instructional purposes. The ad la suite staff was naturally not required at this 
early date, but on Aug. 8 the writer, and two days later Lt.-Col. Reynolds 
were ‘ called up,’ so that a senior physician and surgeon were able to assist in 
organizing their respective departments. Our first duty was to consider the 
preparation of buildings, and we received the greatest assistance from Major 
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Niven, the medical officer of health for Manchester, from all the municipal 
authorities, and from Lt.-Col. Cunliffe, who is an architect by profession. 

It was at once found that, since the preparation of the mobilization scheme, 
the School of Technology had been equipped with a large amount of valuable 
and unwieldy apparatus which made its occupation difficult, while the sub- 
sidiary Central Higher Grade School had been greatly extended. During the 
first few days: these and other buildings were carefully inspected, and, in 
consultation with the municipal authorities, it was decided to abandon the 
School of ey. to make the principal hospital in the Central School, and 
to add to its 450 beds a secondary hospital 
in a building about three hundred yards 
away known as the Day Training College. 
Of the two Halls of Residence intended for 
nurses, one was immediately abandoned as 
not being required; the other—Hulme 
Hall—--was used until towards the end of 
September, when the approach of the 
University session rendered very urgent its 
reversion to its ordinary purposes, and the 
nurses were transferred to a home offered 
by the authorities of the convent of our 
Lady of the Cénacle. This is a newly- 
erected building intended as a retreat for 
women, and is admirably suited for the 
‘present purpose. 

During Aug. 8, 9 and 10, a full state- 
ment was prepared of the alterations which 
would be required in the Central School 
and the Day Training College. These in- 
cluded the provision of baths, lavatories, 
closets, urinals, sinks and_ hoists, with 

improvements in the arrangements for 

Fic. 277.—CoMMINUTED FRACTURE OF cooking, hot-water supply, and similar 

a phemapararennnctemiye ng matters, and the disposal of rooms for 

art of the casing is still in the bone. ; 

(Capt. Herschel Harris.) stores, offices, wards, operating theatres 

and the like. Reports were sent to the 

general commanding the Western military district at Chester, and all structural 

alterations were then fully discussed with Major Sayer, R.E. They were 

finally carried out by local contractors under the direction of the Royal 
Engineers. Work was in full progress during the second week of August. 

From this time forwards the Central Higher Grade School became the 
principal hospital. The building is entirely modern and in perfect repair. It 
is situated about a quarter of a mile from Mayfield station, at which all wounded 
have been hitherto detrained, but it is equally near to the other principal 
stations in the city. It stands between a canal and a small square or garden 
which has been handed over by the city authorities for the use of the wounded, 

and it is thus comparatively quiet, while one end of the long range of buildings, 
with its entrance, stands in a wide thoroughfare with a line of tramways. The 
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building itself has four floors and a basement, the latter being used for stores, 
cooking, ete.; the first three floors are allotted to wards and offices, and the 
top one is reserved for the residence of orderlies. Each floor is traversed from 
end to end by a long wide corridor with numerous staircases, and a hoist capable 
of carrying two stretchers has been placed near the entrance. The various 
classrooms allow of wards for some 450 beds with all necessary accessories. 
This building has been continuously occupied by patients since Aug. 16; here 
are situated the main offices and stores; here the majority of surgical cases 
are first admitted and the majority of operations performed. The Day 
Training College already referred to was occupied at a slightly later date, and 
not being provided with an operating theatre, has been used mainly for medical 
cases and the slighter injuries. By Nov. 2 it was found necessary to add to 
the available accommodation a third building nearly a mile away. This last 
is a newly-built School of Domestic Economy, and has 236 beds as well as 
all offices and an operating theatre; it is under the superintendence of 
Lt.-Col. Southam, honorary consulting surgeon to the Manchester Infirmary. 

In addition to these buildings, which constitute the 2nd Western General 
Hospital properly so-called, additional beds have been provided from time 
to time by the civil hospitals. These are not under military control, but all 
those in Manchester and Salford are staffed, at least in part, by the same 
individuals as the military hospital, and there is thus close continuity of 
treatment and observation. The civil hospitals are also largely used for cases 
requiring operation, and patients are now transferred there for most operations 
other than those required for injury (hernia, varix. removal of semilunar 
cartilages, etc.). In times of pressure cases are also sent directly from the 
train to the civil hospitals, and we thus find that in Manchester and Salford 
alone we have at present the following number of available beds* :— 


2nND WESTERN GENERAL HOSPITAL. 





BEDS 

Central School (Whitworth Street) ie Se sven sala 
Day Training College (Princess Street)  .. w 154 
School of Domestic Economy (High Street, C.-on- -M.) aaa 
Total -. 848 

Civiz HosprraAts IN MANCHESTER AND SALFORD WHICH 
HAVE ALLOTTED BEDS FOR THE WOUNDED. 

BEDS 

Manchester Royal Infirmary (Oxford Road) ma ats. 
Manchester Royal Infirmary — prea out a 55 
Salford Royal Hospital . 2 ae sie. S180 
Ancoats Hospital (Mill Street) ‘ie wa “s - 20 
Crumpsall Union Hospital és oe me ox) 
Withington Union Hospital «es oe ae “+. — 
Royal Eye Hospital es “4 os e* ee 19 
Total ea ee 


To these beds we have also to add those of existing hospitals in the neigh- 
bourhood of Manchester, most of which have been used for cases which could 





* All the figures quoted in this paper are corrected up to Nov. 30, 1914. Slight 
changes frequently occur. 
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be transferred at an early date from the central institutions but which were 
considered too serious to be sent to Red Cross hospitals. The beds thus 
available, with the distances of the various towns from Manchester, are 
approximately as follows :— 








Beps AVAILABLE IN EXISTING HOSPITALS 
ADJACENT TO MANCHESTER. 







DISTANCE FROM MANCHESIER 

























Oldham Infirmary ae ae 6 miles ae 40 
Macclesfield Infirmary .. Se wR. +e 30 
Warrington Infirmary .. :« _. 2 ee 25 
Wigan Infirmary 2 an a6 .,, J 24 
Stockport Infirmary Se i es a 20 
Ashton-under-Lyne Infirmary ae ee es 20 
Blackburn Infirmary = ae 24 ,, or 20 
Eccles and Patricroft Hospital .. a, oe 14 
Leigh Infirmary as as iS. 3; a 12 
Ashton Union Hospital .. ae Be sy ae 12 
Northwich Infirmary i ne 20 =, oe 10 
Winsford Infirmary = oe 30: %, 10 
Bury Military Hospital .. = i - 25 
Ashton Military Hospital ee Sw wi 25 

Total 287 





And lastly, the 2nd Western Hospital has had the invaluable aid of 
numerous Red Cross hospitals equipp@# by private effort in almost every 
district of S.E. Lancashire and N.E. Cheshire, admirably organized by Col. { 
Coates, C.B., and capable of accommodating some 1,100 patients. The medical 
service of these hospitals is provided by local practitioners, and they are not 
under the care of the staff of the 2nd Western General Hospital, but they have 
enabled the latter to deal with much larger numbers of cases than they 
could otherwise have done. 

With the gradual extension of the hospital service there has been required 
a corresponding addition to the a la suite staff, and changes have been made 
from time to time as circumstances dictated. The original staff consisted of 
thirty-one members, as already stated, but Army regulations only allowed 
eighteen of these to be called up for duty in a hospital of 520 beds. It was 
also quite uncertain in the early days of the war what number of patients 
would be sent to Manchester, and how far these would be medical or surgical. 
In the months of August and September the staff was therefore worked by 
‘rosters,’ many of the members serving only for a month and being then 
replaced. The following were permanently required : the commanding officer, 
the registrar, an officer in charge of the medical and surgical departments, 
a radiologist (Capt. Bythell), an anesthetist (Major Wilson), and, from an early 
date, an adjutant (Capt. Hey). At the present time the medical staff includes 
twenty-seven members, and has the assistance of two senior students, while in 
the course of a few days it will be further strengthened by the addition of four 
resident officers with the rank of lieutenant. Hitherto the only resident has 
been the orderly officer, his duty being taken daily in rotation by the captains 
of the a la suite staff, many of whom are senior members of the profession and 
well-known consultants. <A strict limitation of duties between the various 
branches of the profession has of course been quite impossible ; many of the 
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junior physicians have taken charge of minor surgical cases, ophthalmologists 
and pathologists have acted as orderly officers, a distinguished gynecologist 
(Capt. Donald) has charge of surgical wards, and senior surgeons have been 
at times pressed into the service as anesthetists to junior physicians. Such 
departures from the method of working of a civil hospital staff have given rise 
to no difficulties and no friction; they have frequently proved a source of 
real interest, and have 
occasionally given rise to 
some amusement and no 
small relief in a time of 
great. strain. 

The nursing staff, which 
is under the charge of Miss 
Fletcher, aided by _ the 
‘ principal matron,’ Miss 
Sparshott, has been gradu- 
ally raised to 141. Many 
of the ‘sisters’ are very 
highly qualified and have 
held important positions ; 
not a few. have _ been 
matrons of small hospitals ; 
several have seen military 
surgery during the Balkan 
War. It has, however, not 
been easy to obtain the 
required numbers, and un- 
doubtedly the hospitals are 
understaffed in this respect. 
A heavy responsibility has 
fallen upon many of the 
sisters, as there has been 
no resident staff, while it 
was quite impossible for 
the d la suite officers to 
perform the majority of 
dressings or to carry on 
all the usual duties of 
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house surgeons. or Femur. 
The staff of orderlies has Bullet stili embedded in limb. (Capt. Herschel Harris.) 


also been enlarged ; many 

are required for the large amount of necessary correspondence and for preparing 
various returns, while the constant stream of transfers from one hospital to 
another has entailed not only clerical work, but also much carrying of stretchers, 
especially as there is only one hoist in the main building in Whitworth Street, 
and none at Princess Street or High Street. The present staff consists of 166 
non-commissioned officers and men, the original 43 being mobilized territorials, 
and the remainder enlisted since the war on the terms of ‘ the New Army.’ 
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The history of the working of the hospital naturally divides itself into 
two periods—that preceding and that following the arrival of the first trainful 
of wounded from the overseas forces. 

Structural changes at Whitworth Street were commenced about Aug. 12 
and not completed until September ; but the first patients were admitted on 
Aug. 16. At that time there were large camps of mobilized territorials in the 
neighbourhood of Manchester, and especially we had to provide for the Kast 
Lancashire division, which was ultimately sent to Egypt. During this period 
a small number of beds were required for the treatment of the sick and injured 
among these troops, the cases consisting mainly of the ordinary diseases and 
injuries of civil life, such as acute abdominal diseases, hernias, falls and kicks 
from horses, and other troubles. There was also a certain amount of venereal 
disease ; but only 35 cases of gonorrhoea were sent in the course of six weeks 
from a force of about 20,000 mobilized territorials. During the same period 
540 men were admitted for inoculation against typhoid fever. On the whole, 
the work from about Aug. 15 to Sept. 20 presented no special features, but 
this period of light pressure was invaluable as allowing the improvised hospital 
to come gradually into action. 

The first train-load of wounded from the overseas forces arrived on 
Sept. 20, and from this time onwards the arrival of such trains has been so 
frequent that they are now accepted almost as a matter of daily routine. All 
our wounded have been disembarked at Southampton, with the exception of 
Belgian soldiers brought via Folkestone. The journey from Southampton to 
Manchester occupies about seven hours, and each special train brings from 
150 to 200 cases, the numbers being naturally smaller when a large proportion 
are ‘ cot ’ or ‘ lying down’ cases. As these trains rarely start before noon, and 
are often much later, they generally arrive in the evening, or most frequently 
during the night, and at the period of greatest pressure a large proportion of 
the staff were occupied all night in dealing with them. 

On arrival, the train is met by a small party of officers with ambulances 
and orderlies, the ambulances being in part provided by the city police and 
in part by the British Red Cross Society. A rough classification is made at 
the station into medical and surgical cases, and these are kept apart, the 
medical cases being dealt with during the first weeks on one floor of the 
Whitworth-street Hospital, and later at Princess Street. At the station also 
special labels are given to cases of venereal disease, or of infective conditions 
such as scabies, so that these can be at once segregated. On arrival at the 
hospital the patients are at once told off to the various wards by the medical 
or surgical field officer in charge, and rapid working is much assisted by 
preparing beforehand lists of the wards to which they are to go, and _ fore- 
warning the nurses. As a rule, some twenty minutes suffices to empty a train 
at the station, and a similar period is sufficient to distribute all wounded to 
their wards. Two or three hours are required for undressing the men, removing 
their clothing for sterilization, feeding and washing them, examining and 
dealing with their wounds, and filling up all case-sheets, diet-sheets, and 
accurate returns for the information of the War Office. All this clerical work 
has hitherto been performed by the 4 la suite staff, and much of it might well 
have been done by house surgeons or even clerks, leaving senior officers more 
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time to attend to work for which they are specially qualified, or to obtain some 
much-needed rest. 

The amount of work done by the hospital can be best indicated by the 
official records up to date. The total number of wounded admitted is 5,560,* 
43 of whom were German prisoners, and 1,172 Belgian officers and men. The 
latter half of October was especially strenuous, 2,300 cases being admitted {in 
fourteen days and—~at the end of the month—863 in twenty-six hours. It will 
be obvious that this could only be done by rapidly transferring the slighter 
cases from Whitworth Street to other hospitals, and many were so transferred 
within a few hours of their 
admission. Anyone accus- 
tomed to hospital adminis- 
tration will appreciate the 
strain thus thrown upon 
the registrar’s office, especi- 
ally as to the ordinary work 
of a civil hospital there is 
added the necessity of pro- 
viding clothing for a very 
large number of the men, 
of sending convalescents to 
their depots, of filling up 
the necessary Army forms, 
and of holding ‘boards’ on 
all cases dismissed from the 
Army as unfit for further 
service. Prisoners also re- 
quired special precautions, 
and an armed guard had to 
be provided; while some 
additional difficulty arose 
from having 1,200 patients 
who could speak no English. 
The ambulance work has 
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tinuous both day and night, Femur, caused by shrapnel which had passed through. 


but has been carried out (Capt. Herschel Harris.) 


most thoroughly by Mr. J. 
Lyon Stubbs, with the aid of many private cars lent for the purpose, as well 
as the special ambulances already referred to. 

The great majority of the cases admitted up to date have been surgical, 
for even many of those sent home as ‘ sick ’ were invalided for such conditions 
as hernia, hemorrhoids, or varix, and the very small amount of actual disease 
indicates most. eloquently the care taken of our troops at the front. The 
writer has had no personal contact with the medical cases, but is informed by 
Lt.-Col. Reynolds that they present no special features of interest, and include 





* See footnote, page 495. 
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only the ordinary diseases of civil life. Rheumatism of a subacute type is the 
most common condition met with; there have been a few cases of dysenteric 
diarrhoea, several cases of phthisis, but no zymotic disease whatever, and no 
case of typhoid fever. 

Of the surgical cases, a large majority are wounds by shrapnel, the most 
serious being due to large fragments of the casing, and others to the contained 
bullets, which have produced wounds resembling those due to the low-velocity 
gunshot wounds of a century ago. Many were also due to rifle bullets, fired 
either from the rifle or machine guns; while a certain number of injuries resul- 
ted from falls of buildings, trenches, guns, etc., or from ordinary accidents. 
Quite recently we have received a good many cases of frost-bite. I have seen 
only one bayonet wound (in a German prisoner), and no sabre cuts. 

The proportion of very severe wounds has varied much at different 
periods, and has doubtless been governed by the pressure on base hospitals in 
France. In the earlier days most of the cases were comparatively slight, but 
during October they were very severe, and we were receiving large numbers of 
patients directly from the front, many of whom had had almost no attention : 
especially was this the case with prisoners and the Belgian soldiers, who had to 
be brought over in large numbers and in a great emergency. During Novem- 
ber there was again a change, as we were then receiving many patients who had 
been operated upon or otherwise dealt with, and were practically convalescent : 
up to the end of October hardly any operations had been performed before 
arrival, and there were many almost untreated compound fractures, injuries 
of the skull, and other equally serious conditions. 

As regards wound infections, every case of open wound has been septic 
on admission ; on the other hand, the virulence of the sepsis has seldom been 
great, and we have seen an extraordinary number of undrained and suppurating 
compound fractures, large joints distended with pus, and other similar con- 
ditions, in which there was very little constitutional disturbance and often no 
fever at all. No systematic bacteriological examination has been practicable, 
and I have no evidence as to whether this striking association of the most severe 
local destruction with slight general symptoms has been due to the characters 
of the organism or to the extraordinary resistance of the men. The fact that 
it exists has, however, made it necessary to carry out careful local examination 
of all cases, and to place comparatively little reliance upon temperature 
charts. Speaking broadly, rifle-bullet wounds of the soft parts have been 
almost trivial, and have healed very rapidly, but they have shown a marked 
tendency to recurrent suppuration, probably from their containing fragments 
of clothing infected with organisms of low pyogenic power. Similarly, minor 
injuries of bone, such as groove-like ‘ fractures ’ and perforations, have healed 
and then again suppurated ; at the head of the tibia especially, such grooves 
and perforations without loss of continuity of the bone have been fairly 
common. For this reason many apparently slight bullet wounds have 
developed abscesses one or two weeks after healing appeared to be complete, 
but all such abscesses have been very amenable to treatment by opening and 
scraping. 

Tetanus was met with in the wounded from the region of the Aisne, but 
is not at present showing itself. Many of these men had received an injection 
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of antitetanic serum before arrival, and the writer administered prophylactic 
doses of 500 or 750 units to a large number of cases during the period when 
the disease was common ; of the cases so treated only one developed tetanus, 
and that in a mild form. One case developed after a bullet-wound of the 
cervical vertebre with injury to the spinal cord, but has recovered. In all 
some fifteen* cases have been met 
with, and eight of these have 
been fatal. 

I know of only one case of 
acute emphysematous gangrene, 
and this was fatal in spite of high 
amputation ; but as with tetanus, 
it is possible that some non-fatal 
cases may have occurred. 

The treatment of the wounds 
has naturally been determined by 
their septic condition, and aseptic 
surgery has been impossible ; for 
the great majority fomentations 
have been the main resource, and 
suppurating cavities have been 
syringed out, generally with 
hydrogen peroxide, iodine being 
almost if not quite invariably 
used for skin and surface wounds. 
In some cases continuous irriga- 
tion and limb baths have been 
employed. 

In regard to the treatment of 
foreign bodies, I think that all 
my colleagues have, like myself, 
adopted a very conservative line 
of treatment, and that it is un- 
wise to undertake any extensive 
operations for their removal. 
Possibly at a later date, when all 
Pe has passed ee. ee Fic. 280.—CoMMINUTED FRACTURE OF LOWER 
imbedded projectiles may have to THIRD OF Femur. 
be removed; but in the recent Shrapnel ball in situ. (Capt. Herschel Harris.) 
cases they are certainly best left 
alone unless fairly accessible by sinus or otherwise, or obviously dangerous 
or painful. 

Compound fractures, especially in the thigh and humerus, have given much 
anxiety, but here also treatment has been very conservative. The writer 








* Some non-fatal cases may have escaped notice, as they may have occurred in men 
admitted to the civil hospitals, and would only appear in the records of the 2nd Western 
if they died ; of the eight recorded deaths, three were in civil hospitals. 
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has performed but two amputations, with the exception of fingers; and that 
his colleagues have acted on similar lines is proved by the fact that only 
thirteen major amputations have been performed. The result of waiting has 
often been surprisingly good, but the prospects can be much improved and 
much suffering saved by a temporary wiring of the exposed ends of bones, while 
all fragments and foreign bodies are removed and free drainage is provided. 
No doubt in many of these cases union will not occur, and at a later date 
fixation operations will be necessary. 

So few abdominal injuries have arrived in Manchester that no generaliza- 
tions are possible; but we have seen a good many wounds of the urethra, 
which again could only be treated on expectant lines. 

We have had many interesting injuries of the nervous system; but their 
full consideration would carry me beyond the scope of the present paper, and 
the time is, as yet, hardly ripe for a correct estimate as to their results. With 
the aid of the Red Cross hospitals an endeaveur is now being made to collect 
these cases together and undertake their careful investigation. 

Apart from injuries of the brain and spinal cord, of which the number has 
of course not been great, there have been many examples both of actual gun- 
shot wounds to nerves and also of the ‘ concussion’ injuries which constitute 
so marked a feature of the present war. Up to the present time the writer is 
not satisfied that he can judge, on admission, whether paralysis of a nerve is 
due to actual section or to mere concussion or contusion by the passing of a 
bullet in its immediate vicinity, and the majority have therefore been kept 
under observation for several weeks before any decision was arrived at. Under 
these circumstances a large number of cases of very complete paralysis have 
resulted in recovery, and the total number in which nerve suture has so far 
been practised has not been great. 

With regard to the traumatic neuroses, we have as yet had but few cases 
in the hospital, and any deductions at the present moment would be unwise. 

Injuries of the chest have been numerous, and we have seen many 
perforations by rifle bullets. These have, however, presented no special 
features, and the bullet wounds, as in the case of other penetrating injuries 
of soft parts, show a remarkable tendency to heal up without serious effects. 
Profuse hemoptysis in the first few days has been common, as have effusions 
of blood into the pleura, but the ultimate results have generally been satis- 
factory. I am not aware of any operations having been undertaken for intra- 
thoracic conditions except in the case of empyema, which has been treated on 
ordinary lines. This conservative or expectant treatment has thus again 
justified itself, as only three deaths have followed wounds of the chest, 
although it is to be borne in mind that the most serious of these would 
not reach Manchester. 


In concluding this summary of the work of the Hospital, a general idea 
of the results obtained is best given by stating that among the 5,560 overseas 
patients treated there have been 16 deaths; that 316 operations have been 
performed, of which only 13 were major amputations : a large number of the 
operations have been quite trivial, consisting in removing foreign bodies in 
superficial situations or through the track by which they have entered, and 
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many others have consisted of trimming wounds in the hand and foot, cleaning 
compound fractures, and the like. The skull has been opened five times, 
the spinal canal once, and the abdomen five times. The eyeball has frequently 
required enucleation.* 


Finally, it may perhaps not be out of place to make a few suggestions, 
even at this early date, for future 
guidance in the establishment of a 
hospital of this type. 

The sudden outbreak of the war 
has shown the absolute necessity of 
careful preparation in time of peace 
of some scheme for relieving the 
wounded. Whether in the future the 
territorial hospitals with their a la 
suite staffs will or will not be main- 
tained is a matter for the War Office 
to decide, but if such staffs do con- 
tinue to exist, it is their absolute duty 
to be prepared at all times with a 
thoroughly worked out mobilization 
scheme as to the buildings to be used 
and the contracts which will have to 
be carried out. In a few towns there 
were available, in August, 1914, large 
unoccupied civil hospitals which were 
readily converted into military hos- 
pitals ; but such a coincidence will 
naturally only occasionally occur, and 
in the majority of cases it will be 
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probably always be found extremely 
difficult to obtain a sufficient amount of accommodation with at least some 


conveniences for sanitation and cooking, unless our schools are used for the 
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* As indicated in an earlier footnote, these figures are not quite comparable, as opera- 
tions performed in civil hospitals do-not appear on the records of the 2nd Western, but the 
totals of admissions and of deaths are correct. It may be interesting to analyze the total 
of 16 deaths occurring among the approximately 5,000 cases admitted to the three hospitals 
at Whitworth Street, Princess Street, and High Street, as follows :—- 
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purpose. The erection of special buildings possesses many advantages, but 
would have to be arranged for in time of peace, and would certainly be 
rendered difficult by the general dislocation of work which accompanies 
mobilization. 

In addition to the scheme for the establishment of hospitals, it is also 
essentially necessary that the staff of nurses and orderlies should be maintained 
at its proper level, and that as far as possible reserves should be ready to be 
ealled up either on mobilization or shortly afterwards. 

The a la suite staffs of the territorial hospitals have consisted mainly of 
consultants, who are naturally somewhat senior men and often very busily 
engaged in practice. So far as the latter point is concerned, the disturbance 
to work is perhaps less serious than might be anticipated, as no doubt we have 
all found that private practice, and even civil hospital practice, has been reduced 
by the war; but it seems to the writer that it would be highly advisable in 
future to have on the a la suite staff a certain number of quite junior medical 
officers, holding, say, the rank of lieutenant, and with a limited tenure of office 
so that they may be successively replaced by other junior men. The need of 
such junior officers has been greatly felt at the 2nd Western Hospital, and it 
is only now being made good. Especially, however, we have felt the want of 
a member of the permanent R.A.M.C. Staff. The Army regulations are com- 
plicated, and require a good deal of knowledge of elaborate detail. In 
Manchester we have been peculiarly fortunate in having the services of Major 
Westmacott, who has made this subject a study for many years; but even 
under these circumstances we have felt the want of a regular officer, or perhaps, 
in our case, rather of a thoroughly trained sergeant-major. 

One other point will require careful future consideration. The advantages 
of locating these hospitals in great cities are obvious, and concern especially 
the facilities of transport and of supply, the presence of the necessary buildings, 
and of a sufficient number of surgeons and nurses. On the other hand, there 
are certain marked disadvantages in locating them in our large towns. The 
temptations open to the convalescent patient are enormously greater than they 
would be in the country, and although control can readily be exercised in the 
more central hospitals, it is much more difficult in the case of the smaller 
institutions. 

There has also been a certain amount of difficulty in dealing with the 
crowds who flock to see the admission of the wounded, and who have required 
the services of a considerable number of police in order to regulate traffic, 
ensure ready passage for ambulances and officers, and otherwise preserve 
order. 

But perhaps the most important consideration of all is that a great 
difficulty might arise if infectious diseases were introduced. As already stated, 
we did not know at the beginning of the war with what kind of cases we should 
have to deal, and we do not know now what the future may hold; had the 
relative proportions of medical and surgical work been reversed, and typhoid 
fever, dysentery or cholera been rife at the front—conditions which might 
readily occur in another war—then indeed the 2nd Western General Hospital 
would have been almost useless, or else a source of no little danger to our civil 
population. 
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APPENDIX. 


The following constituted the 4 la suite staff of the 2nd Western General Hospital at the 
beginning of the war :— 















Lt.-Colonels— 
Southam, F. A., F.R.c.s. Reynolds, E. S., m.p. 
Thorburn, W., F.R.C.s. 

Majors— 
Griffith, A. H., m.p. Burgess, A. H., F.R.C.s. 
Milligan, Sir Wm., M.D. hay; J. H.,. FRCS. 
Wild, R. B., m.p. Murray, G. R., M.D. 
Cox, J. J., M.D. 

Captains— 
Wilson, A., F.R.C.S. Wright, G., F.R.c.s. 
Williamson, R. T., M.p. Loveday, G. E., M.B. 
Cunliffe, E. N., m.p. Wharton, J., M.D. 
Wrigley, P. R., F.R.c.s. Sellers, A., M.D. 
Melland, C. H., m.v. Donald, A., M.pD. 
Bythell, W. J. S. m.p. Hooton, W. A., M.R.C.S., L.D.S. 
Moore, F. C., m.p. Rayner, H. H., F.R.c.s. 





Marsden, R. W., M.pD. 

Of these, Majors Cox and Wild were withdrawn at an early date for other military duties, 
and Capt. Hooton has left Manchester. The following additional officers were gazetted as 
captains on Sept. 9, 1914 :— 

Hey, W. H., F.R.c.s. Core, D. L., m.p. 
Buckley, J. P., ¥F.R.c.s. Wilson, S. R., m.B. 
Tylecote, F. E., M.p. 

Messrs Ormerod and Wild, senior medical students, have given invaluable assistance, 
and carried out much of the work of house surgeons. 

Finally, since the above was written, there have been added to the staff :— 
















Captains— 
Lund, H., F.R.c.s. Ollerenshaw, R., F.R.C.s. 
Macalpine, J. B., F.R.C.s. 

Lieutenanis— 
Crawshaw, C. W., M.B. Moritz, S., M.D. 





Brentnall, E. S., M.s. 






THE ist SOUTHERN GENERAL HOSPITAL. 
By GILBERT BARLING, BrrmincHam, 







My impressions extend over a period of fourteen weeks, at the time of 
writing, the first batch of wounded being received Sept. 1, 1914. The men were 
nearly all injured during the retreat from Mons, and what struck me most was 
not the severity so much as the septicity of their wounds, and the harassed ner- 
vous systems of the sufferers, to a degree which has not been apparent in any 
of the later arrivals of wounds coming under my observation. A large pro- 
portion of all the wounded are septic, but it seems unreasonable to regard 
this septicity as preventable or blameworthy: the conditions under which 
they are inflicted, and the impossibility in many cases of skilled treatment 
for perhaps twenty-four hours or even longer, suffice to explain why the wounds | 
are septic. One of the most comforting points about them is the rapidity 
with which they improve under conditions of rest and very simple forms of 
dressing. 

The surgery of the war has provoked anew the battle of antisepsis 
v. asepsis. Cannot the combatants recognize that Lister’s immense service 
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was the discovery of the great principle that wounds do badly because of 
the invasion of the tissues by living organisms, and that the best means to 
combat this varies under different conditions ; that the method which gives 
the best results in civil practice and in a civil hospital may be entirely un- 
suitable if applied in the trenches or in a field hospital ? 

The rapid improvement in septic wounds may, I think, be attributed 
mainly to the high resistance of the patients’ tissues, and to the rest in mind 
and body, once the men are in hospital. Most of the wounded are young 
men in fine physical condition, leading temperate lives, possessed of high 
courage, and looking cheerfully to a successful ending to the war. 

By far the most useful treatment for the majority of the septic cases 
has been the application of boric fomentations, supplemented where possible 
by the continuous or intermittent bath; and much activity in the way of 
disinfecting the wounds by the use of carbolic acid or other antiseptics is 
to be deprecated. On the other hand, if a joint is involved in suppuration, 
especially if the injury to the joint be associated with a fracture of one or 
more of the bones entering into it, then it is impossible to secure too early 
or too thorough drainage and irrigation, even when the infection appears 
to be of a mild and limited character. I have had several suppurating 
knee-joints, all of which have done well, the worst being associated with a 
compound comminuted fracture of the lower third of the femur and enor- 
mous extravasation of blood into the tissues. At the end of six weeks, union 
in this case is becoming firm, the joint has thoroughly settled down, and 
there is not, nor has there been, any constitutional disturbance since the 
first week after operation. 

One of my difficulties has been to know how best to deal with fractures 
of the shaft of the femur coming under care three or four weeks after the 
injury, with two inches of shortening and much deformity of alignment. 
Two such cases had, in addition, open wounds with mild septicity; but, 
after waiting for a short period to get the wounds somewhat healthier, 
I have ventured to resort to open operation, using Lane’s instruments. 
Despite the fact that extension with a weight of 25 lb. did not reduce the 
shortening, I was able in both of these fractures to secure end-to-end ap- 
position, and though fairly severe wound-infection occurred in one case, the 
final result promises to justify intervention. This confirms my experience 
in civil practice, in which I am in the habit of plating severe and infected 
compound fractures without hesitation where much, and especially recurring, 
deformity occurs. 

Another question needing consideration is, When to remove and when not 
to remove retained foreign bodies such as shrapnel bullets, rifle bullets, 
shrapnel casing, etc ? 

There can be no doubt that a considerable number of these bodies 
become encapsuled and remain in the tissue without giving trouble. On the 
other hand, suppuration in some cases goes on until the foreign substance 
is removed, and a few examples occur of the foreign body healing in, and 
giving rise to trouble later on. Whether one should intervene or not in any 
given case where there is no suppuration depends greatly upon the degree 
of risk involved in attacking the missile. If, for instance, it is lodged in the 
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thorax, and the wound in the parietes is doing well, and the hemothorax and 
the lung tissue show no signs of infection, there should be no question of inter- 
vention on the mere chance that the foreign body may cause trouble later 
on. I have had several cases of penetrating thoracic wounds, some with ribs 
fractured by the entering body, and so far all have done well without inter- 
ference. On the other hand, if a bullet is lodged in a bone, especially if it be 
near a joint, I should personally advise removal even if surface healing had 
occurred. I have seen cases where apparently sound healing has taken place, 
the temperature has been satisfactory, and pain and tenderness have dis- 
appeared, yet suppuration has been found around the foreign metallic body 
and particles of clothing—in the bone, in the soft tissues around, or in both 
positions. 

Accurate localisation by the x rays of foreign bodies at all deeply em- 
bedded is quite essential, and it is worth noting that the radiograph may not 
only locate the foreign body, but may tell definitely whether there is suppura- 
tion around it, even though the suppuration be only in the soft tissues. This 
may occasionally be of real help, as in the case of a Belgian under my care, 
who had 21 shrapnel-bullet wounds, 14 of the bullets being retained. He had 
an eye destroyed, with two bullets in or near the orbit, a smashed lower jaw, 
a suppurating knee-joint, and was not in a condition to bear prolonged opera- 
tive measures. The radiograph showed clearly that suppuration existed round 
some of the bullets and apparently not around others. This was a material 
guide as to which needed urgent attention and which could be left for later 
treatment, if that became necessary ; only three remain in the tissues now; 
these show no sign of giving any trouble, and the patient is making a good 
recovery. 

No case of septic spreading gangrene has come under my care at the 
Ist Southern General Hospital, but a recent experience at a civil hospital 
reinforces an observation I have previously made. This is that high ampu- 
tation of a limb for what is now unfortunately termed gas gangrene may be 
performed through emphysematous tissues close to the trunk without extension 
occurring, the patient eventually recovering. 

The case is briefly as follows :—- 


A man of 45, degenerate for his years, was injured in November by a piece of 
red-hot metal traversing his popliteal space. A few days later secondary hemor- 
rhage occurred, requiring ligature of popliteal artery and vein. I did not see the 
patient again until forty-eight hours had elapsed, the leg was then absolutely gan- 
grenous to the line of the inferior articular arteries, the thigh was swollen, crackling, 
resonant, the lines of the surface veins were marked in purple, discoloured cedema 
ran up just on to the trunk, emphysema extended a little above Poupart’s ligament 
and the scrotum was tympanitic. Yet amputation immediately below the hip joint 
with incisions into the emphysematous area, the wound being left freely open, has 
been followed by recovery. I well remember similar success under similar conditions 
after amputation at the shoulder-joint. 


Traumatic aneurysms are rarely seen in civil practice; they therefore 
excite considerable interest at the present time. Four of these have come 
under my notice. 

The first was due to injury of the posterior tibial artery, with sepsis 
of the wound of exit on the front of the leg. I made surface incisions in the 
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latter situation, hoping that the infection might subside; this partly hap- 
pened, but a sharp hemorrhage from the wound of exit compelled intervention 
earlier than had been intended. The calf was opened in the middle line; the 
aneurysm had two cavities, one behind the other, in front of the interosseous 
membrane, the two communicating by an oval opening which would admit 
the tip of the little finger. The posterior tibial artery cut through by the 
missile was ligatured, and the cavity was packed and left open owing to the 
infection. 

In another case the patient was also shot through the calf, and in this 
ease the anterior tibial arteries and veins were divided. As in the last case, 
the cavity was a double one, the larger sac here being in front of the interosseus 
membrane, with an oval opening in that membrane nearly an inch long and 
half an inch wide. Here again the cavity was packed, as there was some 
degree of sepsis. 

The third case was one of traumatic aneurysm arising from the femoral 
artery in the lowest part of Hunter’s canal; the cavity was a very large one, 
extending into the upper third of the thigh posteriorly. As the artery was 
almost cut through, it was ligatured above and below the opening, and the 
wound was closed, a small drain being provided posteriorly ; in this case the 
bullet-wound was practically healed. 

The fourth aneurysm was one of extraordinary interest, the full details 
of which are too long for insertion here. The patient received a bullet-wound 
on the front of the left thigh; the bullet passed almost directly upward and 
rested in or in front of the femoral head. An enormous extravasation of 
_ blood resulted, and over the upper and inner part of the thigh, slight pulsation 
and a murmur suggesting arteriovenous communication were detected. Good 
pulsation was recognized in the posterior tibial artery, so it was inferred that 
probably the deep femoral artery and vein were the vessels injured. Later 
the pulsation became more marked and the murmur simply systolic in 
character, the area over which these were most pronounced being from 
Poupart’s ligament and the descending ramus of the pubes above to a line 
about four inches lower down on the thigh; but in the upper adductor 
region close to the pubes the aneurysm was specially active. The operation 
revealed that the vessels injured were the superficial femoral artery and 
vein, the latter in two places about two inches apart : there were thus three 
openings into the sac. The artery was ligatured, the venous openings were 
closed by pressure forceps, and the very oozy cavity was packed and left 
open. I never remember having a more difficult operation to perform, and 
had it not been that the common iliac artery was first controlled through an 
abdominal incision, I am sure that the patient would have died of hamor- 
rhage. The foot was white and stone cold for nearly thirty hours, and then 
the circulation crept back. The forceps were removed on the eighth day, and 
there seems every prospect of a smooth recovery. 

Only one of the four cases suffered from gangrene, viz. the third, in which 
the femoral artery was ligatured low down. The necrotic process, which 
involved the heel, destroyed the skin over an area about two inches in 
diameter. 

Injuries to nerves have been fairly numerous, but in the majority of 

















NAVAL AND MILITARY SURGERY 509 


instances not severe, and the functions of the nerves have not been entirely 
abolished. These have not been interfered with operatively except in one 
instance. A shrapnel bullet entered on the inner side of the arm, smashed 
the humerus near the elbow-joint, split into two portions, one finding exit 
on the outer side and one in front of the elbow. The wounds were septic, 
the deformity was considerable, and the pain in the area of the three principal 
nerve trunks was intense and persistent. Delaying intervention until the 
wounds were healed, I exposed the ulnar, median and musculo-spiral nerve- 
trunks freely ; neither had received evident traumatism, but all were involved 
in dense scar-tissue in some part of the trunk where exposed, and a thorough 
freeing of the nerves was followed by the most gratifying relief to the intoler- 
able pain. Where the complete severance of a nerve has been diagnosed, 
delay in operative interference has been advised, first because actual physical 
severance may not have occurred, but merely such a shaking of the axis- 
cylinders as may suffice to abolish function for a time, and next because repair 
without operative interference may follow actual physical division if the local 
conditions are favourable. It is to be anticipated that many of these nerve 
injuries will require operation some months later. 

Of abdominal injuries I have had practically no experience. The Ist 
Southern General Hospital is housed in the technical buildings of the univer- 
sity; these are not conveniently arranged for such a purpose, but in this dis- 
trict no other group of buildings capable of providing such extensive accom- 
modation could be found. The original establishment of 500 beds is now 
expanded to about 800, the great hall alone providing space for about 120 
beds; the orderlies have an excellent barracks in the physics block, the 
nursing staff of about 120 finds an ideal home in the Women’s Hostel adjacent 
to the University site. Special sanitary arrangements had to be provided for 
the wards, rooms adapted for the purpose of operating theatres with annexes, 
and so on; but by the energy and skill of the administrator, Lt.-Col. F. Marsh, 
assisted by the registrar, Major Sawyer, the difficulties have been overcome 
and the inconveniences minimized. Especially is this true since the appoint- 
ment of four resident medical officers with the rank of lieutenant, who give 
anesthetics when’ required, and relieve the visiting staff of much clerical and 
other unimportant work. 

Much has been said of the virtues of open-air wards; it has yet to be 
shown that they offer advantages over buildings which already exist and are 
available for hospital purposes. This is not the place to discuss the advan- 
tages of the open-air as opposed to the indoor-ward system with regard to 
the two points of expense and convenience. It is, however, necessary to say 
that as far as the well-doing of the wounded is concerned, it has yet to be 
shown that one system gives better results than. the other under modern 
conditions and with the kind of work remitted to hospitals of the type I am 
referring to. 

Commencing my duties with a mind full of the possibilities of disaster, 
as suggested by the experience recorded of past campaigns, I am in a position 
to say that the wounds at the Ist Southern General Hospital have done 
admirably so far, and that it is difficult to conceive conditions under which 
they could do better. 
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GOLD COINS CARRIED INTO THE BACK BY A SHELL FRAGMENT. 


By D’ARCY POWER, LOoNDoNn. 


Lieut. R. A. was hit in the small of his back by a splinter of a shrapnel 
shell, just under a money-pocket of his belt. The projectile carried two 
sovereigns right into the man’s back and clipped off a part of a half-sovereign. 








Fic, 282.—Sk1aGRAM oF GOLD COINS AND SHRAPNEL FRAGMENT IN THE BAck. 








Fic. 283.—The two sovereigns extracted from the back, and the portion of the 
half-sovereign found in the belt. 





Fig. 282 shows the skiagram of his back with the two whole coins and 
one fragment, together with the piece of shrapnel. 
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Fig. 283 is from a photograph showing the much distorted sovereigns, 
and also the half-sovereign found in the belt. The latter is incomplete, the 
small portion chipped off being still present in the muscles of the back. Note 
the impress on the inner side of the lower left-hand sovereign, where the 
reverse of one coin has been imprinted on the other by the momentary 
pressure of the impact. 


DEFLECTION OF BULLET BY COINS. 
By W. BALY PEACOCK, Lonpon. 


The illustration (Fig. 284) represents a pile of five-franc pieces which 
have been deeply scored and bent by a bullet. 

The owner was a Belgian volunteer, who on turning a corner of a: high 
fence was fired at, point blank, by a body of Germans. This occurrence took 
place at Lebbeke, between Termonde and Malines, on Sept. 26, 1914. He 





Fic. 284.—The six five-franc pieces showing the violent impact 
of the bullet. 


was knocked down and left for dead, but some time later on was able to 
crawl away and then escape to Holland. 

Although he had been fired at within one metre distance by a German 
rifle, he had merely two small superficial wounds about an inch above the 
right iliac crest, and two inches apart, and it was evident that the bullet must 
have glanced aside and inflicted a mere flesh wound. 

The coins which saved the man’s life were contained in the leather pocket 
of a belt. They were deeply grooved and flattened, and the reverse of the 
top coin was impressed on the one beneath. 
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INSTRUCTIVE MISTAKES. 


A FOREIGN BODY IN THE NASOPHARYNX MISTAKEN 
FOR FRONTAL SINUS DISEASE. 


A FARMER, age 45, complained of headache and tenderness over the frontal 
sinuses. He had had some purulent nasal discharge for several years, but 
recently this symptom had: been much more marked, and the discharge had 
become very offensive. The tenderness over the frontal sinuses was regarded 
as indicative of the seat of the disease. The usual operation was performed 
for exposure of the frontal sinuses, and these were found to have greatly 
thickened walls but very small cavities. As it’ seemed impossible for the 
copious discharge to come from such small cavities, the operation wound was 
closed and the nasopharynx explored with a view to discovering any further 
disease. The examining finger at once detected some rough bare bone sur- 
rounded by soft granulation tissue. A little further manipulation loosened 
the bone, and a mass was dislodged and extracted which proved to be a_ piece 
of mutton bone rather smaller than the top joint of the thumb. He made 
a good recovery, and the nasal discharge quickly abated. The patient could 
throw no light on how the meat bone had come to be impacted in the naso- 
pharynx, and one was forced to the conclusion that it must have become 
so lodged by an act of vomiting which possibly had followed a drinking bout. 
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REVIEWS AND NOTICES OF BOOKS: 





Gonorrheea and its Complications in the Maleand Female.—By Davip WATSON, M.B., C.M. 
Glasgow. Large 8vo. Pp. xx, and 375. With 72 illustrations and 12 plates, nine of 
which are in colours. London: Henry Kimpton. 15s. net. 1914. 


Tus is a well-bound book, with excellent, clear print ; the illustrations are mostly 
of instruments, but there are some good histological pictures ; the plates showing 
gonococci are particularly good; without wishing to be unduly meticulous, we 
would suggest that Fig. 64 is useless and Fig. 71 is poorly reproduced. 

The author gives a good description of the present state of our knowledge of 
gonorrheea ; we think that his assertion in the preface that “ laboratory and clinical 
investigations have established the diagnosis and treatment of the various manifes- 
tations of gonococcal infection on a scientific basis,” is hardly justified in respect of 
treatment ; the fact that he mentions forty-five reagents employed for urethral 
injection, ‘‘ none of which are obsolete, and each of which hes some value,” goes a 
long way toward disproving the assertion. If further evidence were needed to show 
that the treatment of this disease is far from being scientific, it would be forthcom- 
ing in another chapter where he gives no less than eleven different methods of attack- 
ing chronic gonorrhea. 

If one compares this with the present-day treatment of syphilis, the contrast 
is very striking ; if a genuine specific for the treatment of gonorrhoea were to be 
introduced, we feel no doubt that it would be criticised as severely as salvarsan was, 
but it would speedily clear the field of its competitors. 

Nevertheless, the most interesting chapter in the book is that in which he dis- 
cusses the efficiency of the various remedies available for urethral injections, and 
gives an account of some experiments which have been undertaken in order to clear 
up this point (chapter v.). Even after reading this account, we cannot help feeling 
that there is hardly any scientific evidence available in support of the general con- 
sensus of opinion that potassium permanganate and the various silver salts are our 
best remedies in the * stadium floritionis,’ and the four sulphates the most useful 
during the later stages. For Janet’s method of irrigation, at any rate, the reagents 
must be used in such dilute form that it is permissible for the hardened sceptic to 
wonder whether it is not simply the cleansing and distending properties of this method 
of treatment that bring about the desired result. Perhaps Ambroise Paré would 
have said of this disease also—*‘ Je le pansai, Dieu le guérit.” 

The author mentions several books which might be useful to the student of 
gonorrheea ; at the risk of appearing hypercritical, we should like to see added 
Die Gonorrhea des Mannes of Wossidlo, which is rather dry but contains a vast 
amount of information. 


A Manual of Minor Surgery and Bandaging (Heath, Pollard). By H. Morriston-Davies, 
M.D., F.R.C.S., Senior Assistant Surgeon, University College Hospital. 8vo. Pp. 467, 
239 illustrations. 15th edition. London: J. and A. Churchill. 7s. 6d. net. 1914. 


Tue fact that this well-known little work has merited fifteen editions is a sufficient 
index of its utility and continued popularity. The latest edition has been amplified 
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and brought up to date by Mr. Morriston-Davies, with such a happy result that 
we feel satisfied the book will continue to rank as one of the best of its kind. 

The chief alterations in the text occur in the section dealing with * minor opera- 
tions,’ which has been expanded to include certain major operations which happily 
nowadays frequently fall to the lot of the reliable house surgeon. 

The sections dealing with the examination of unconscious patients, and those 
suffering from retention of urine, are essentially practical, and consequently serve 
as a useful guide to this important branch of casualty-1oom work. 

Much vahiable help will also be found in the treatment of fractures and disloca- 
tions, whilst a chapter on the administration of anesthetics remains a feature. 

On the whole, this book contains a wealth of information, particularly concern- 
ing the elementary details of surgical work, which renders it most valuable to the 
house surgeon, who has little time at his disposal for the study of more comprehen- 
sive manuals, or to the dresser, who requires to be “‘ brought up in the way he should 
go.” 


Practical Bandaging, including Adhesive and Plaster-of-Paris Dressings. By ELDRED 
L. Extason, A.B., M.D., Philadelphia. Pp. 124, with 155 illustrations. London and 
Philadelphia : J. B. Lippincott Co. 6s. net. 1914. 


Tuis small book contains all the essentials of bandaging, the text being clear and 
well printed, and the figures excellent. It perpetuates the fault which nearly all 
books of this class commit—that of describing many elaborate and fanciful methods 
which practical people never use. 


Nursing in War Time; Lessons for the Inexperienced. By M. N. Oxrorp, formerly Sister 
at Guy’s Hospital. Pp. 118. London: Methuen & Co. Is. net. 1914. 


As its title indicates, this is an attempt to explain in a few pages the principles of 
sick-nursing to those who know nothing about it. The wisdom of such attempts 
may be doubted ; but the lady who writes the book, who was a former Sister at 
Guy’s Hospital, has succeeded in judiciously selecting subjects of general importance, 
and in explaining them so clearly that the veriest novice can follow the subject with- 
out difficulty. 





Pasteur, and after Pasteur. By SrePHEN PaGet, F.R.C.S. Pp. 152, with 8 page-illus- 
trations. London: Adam & Charles Black. 3s. 6d. net. 1914. 


Tuis is one of the Medical History manuals: its chief fault lies in being so short a 
treatise on so large a man. But the author succeeds in conveying a sense of enthu- 
siasm and of hero-worship in his all too brief pages. This short life of Pasteur ap- 
pears most appropriately at the present moment, for it deals with work which laid 
the foundation of all our knowledge of septic processes and infective diseases, and it 
refers to the agonies of France and of her brilliant son in the war of 1870-71. Follow- 
ing an account of Pasteur’s work and that of Lord Lister, which sprang immediately 
from it, is a short description of the researches into the nature, prevention, and cure 
of tuberculosis, diphtheria, cholera, plague, typhoid, Malta fever, malaria, and 
yellow fever. The whole book forms a clear and convincing summary of the achieve- 
ments of the experimental method in the region of infective diseases. 
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Medical and Surgical Reports of the Episcopal Hospital, Philadelphia. Vol. II. Pp. 427, 
Figs. 157. Philadelphia: Wm. J. Dornan. 1914, 


Tus follows the usual plan of hospital reports, consisting of various tabulated ac- 
counts of the year’s work, together with a number of papers by members of the staff. 
The most important of these have appeared elsewhere, and therefore do not call for 
any detailed review. The editor, Dr. Astley Ashhurst, has himself written a number 
of the papers, including accounts of fractures of the neck of the femur, orthopedics, 
excision of tuberculous wrist, congenital deformities of the auricles, excision of the 
tongue for carcinoma, and imperforate rectum. Dr. Charles Frazier’s review of 156 
consecutive major operations is an article which is full of interest and instruction. 

The production of this large volume is a fine testimony to the energy of the 
staff of the Episcopal Hospital both in the service of the sick and in the recording of 
their work. 


The Clinics of John B. Murphy. Vol. III (No. 3, Pp. 205, Figs. 54; No. 4, Pp. 250, 
Figs. 65). Philadelphia: W. B. Saunders Co. 35s. net per annum. 


ABOUT sixty pages of No. 3 are occupied by discussions on the general principles 
of diagnosis and prognosis, dealing chiefly with new growths of the breast and ulcers 
of the stomach and duodenum. Good figures are given of Murphy’s operation for 
cancer of the breast, of which the chief special feature is the preservation of the 
pectoral muscles. <A large number of the other papers deal with efforts at conserva- 
tive surgery, such as tenoplasty, neuroplasty, arthroplasty, and bone-grafting. In 
one remarkable case of secondary cancer of the hip, the upper third of the femur 
was excised and replaced by a tibial graft from the same patient, with good imme- 
diate recovery. The volume concludes with a series of excellent illustrations of 
Murphy’s operation for ankylosis of the temporo-mandibular joint, by the insertion 
of a fascia-fat flap. 

No. 4 opens with a discussion on the causes and diagnosis of ileus, with a 
variety of illustrative cases. The most interesting paper is that contributed to the 
International Surgical Congress on arthroplasty of the hip; several new cases are 
described, with very clear pictures of the operative stages and after-results. An 
ununited Colles’s fracture of old standing is figured, together with a nailing opera- 
tion for the same. Murphy speaks well of the results of facio-accessory nerve anasto- 
mosis, and he gives two cases, including a very remarkable one of facial paralysis of 
congenital origin. In this, as in so many of the papers in these Clinics, the value 
of the records is a good deal lessened because we get so little insight into the after- 
history of the cases described. There are several cases of operation for congenital 
dislocation of the patella, with a well-illustrated description of Murphy’s rather 
complicated operation for the same. This latter includes gouging out a groove on 
the femur for the patella, and lining the same with fascia. 





Urgent Surgery. By Fruix Lesars. Translated from the seventh French edition by 
WiuuraM S. Dickie, F.R.C.S., Surgeon North Riding Infirmary, Middlesbrough. Third 
English impression, with 20 full-page plates and 1086 illustrations. Bristol: John 
Wright & Sons Ltd. Vol. I. 1914. 25s. net. 


Proressor LEJARS’ work hardly requires detailed notice even in its English dress, 
for the book before us is the first volume of the third English impression, translated 
from the seventh French edition by Mr. William S. Dickie. The book has been 
fortunate in its translator, and its type and illustrations are excellent. It will prove 
of the greatest possible help to any medical man not specially versed in surgery who 
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is called upon to perform a major operation, and even specialist surgeons will derive 
many useful hints from its perusal. In writing the book the author has maintained 
throughout a practical standpoint, and has based himself securely upon his own 
experience, so that the reader, instead of having to choose between a number of 
possible courses of action, finds the definite guidance which he seeks. The spirit of 
helpfulness pervades the work throughout, and extends to the innumerable illustra- 
tions, which are clear and well drawn. The scope of the book is not restricted to 
treatment. It includes the elements of diagnosis, and here also the practical bias 
of the author is seen in the sharp distinction which he draws between early and late 
symptoms. This is particularly obvious in the section on acute intestinal obstruc- 
tion: we are glad to note the author’s express statement that the diagnosis should 
rest mainly on the presence of complete constipation, and that one must never wait 
for the appearance of fecal vomiting, a symptom which still appears in most text- 
books as an important aid to diagnosis. The consideration of each acute surgical 
condition is usually prefaced by the narration of a typical case which gives actuality 
to the general remarks that follow. 

The author’s advice upon the subject of appendicitis may be regarded by 
many surgeons as unsound, for he does not demand immediate operation in every 
case of clearly-diagnosed appendicitis ; he considers that the date of the operation 
may vary, adding that in a certain number of cases it must be performed during 
an attack, but as often as possible during the quiescent stage. In his opinion the 
advantages of the interval operation are indisputable, and he does not refer to the 
fact now established, that its risks are at least as great as those of early operation 
during the acute stage. Possibly he would say that his book is written for those not 
expert in surgery ; if so his attitude is at least intelligible, since the interval opera- 
tion gives time to secure the services of a surgical expert. 

In the first, or introductory, section, the author describes the makeshifts by 
which aseptic surgery is possible under the most unfavourable surroundings. He 
rightly condemns the use of naked gas-flames in the room during the administration 
of chloroform, on account of the dangers and discomforts of carbonyl chloride. It 
is -strange in how many comparatively modern operating theatres, especially in 
nursing homes and small hospitals, naked gas-flames may still be found. 

The remainder of the volume is occupied by sections on the head, neck, thorax, 
spine, and abdomen. The book is a safe guide, erring, if at all, on the side of conserv- 
atism. 
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WILLIAM HEY. 


1736—1819. 


‘*“ WHEN Cheselden died,” says Benjamin Bell, ‘‘ Hey was fifteen years of 
age. John Hunter was born eight years before him, and died when Mr. Hey 
was fifty-five; Samuel Sharp died when Hey was forty-two; and Percivall 
Pott ten years later. Desault was his junior by eight years, and he pre- 
deceased Hey by twenty-three. He was contemporary with John Abernethy, 
Astley Cooper, John Bell, Charles Bell, Sir Benjamin Brodie, and William 
Lawrence.” 

The great provincial surgeon, whose long life bridged the gulf between 
empirical and scientific surgery, was the third son of Richard and Mary Hey. 
His father was a drysalter dealing in some of the ingredients used in manu- 
facturing cloth; his mother was the daughter and granddaughter of medical 
men. Both parents were strongly religious, and the austere views of the 
father were transmitted to the son. 

At the age of fourteen, William was apprenticed to Mr. Dawson, a surgeon 
and apothecary at Leeds, somewhat against his own inclination, for he wished 
to follow the sea. He went to London at the end of his apprenticeship and 
entered himself as a pupil to William Bromfeild, then surgeon to St. George’s 
Hospital. In London he conducted himself so strictly, that a gentleman 
is said to have offered him his daughter in marriage. The offer was 
courteously declined, after the prolonged consideration which Hey was accus- 
tomed to give to all matters of importance; and in like manner he declined 
his father’s offer to send him to Paris, on the ground that residence there 
would not be suitable to his inclination and might lead him unduly into 
temptation. He therefore returned to Leeds and determined to devote himself 
to surgery, although the outlook was not very brilliant. Mr. Lawman, who 
practised surgery in the town, had only once extracted a stone from the 
bladder, and had once performed an amputation of a limb. 

Hey soon proved himself to be competent and energetic; his seniors 
in the town favoured him, and in spite of the drawbacks of mannerism, 
youth, and somewhat aggressive religious views, he quickly built up a sound 
surgical reputation. In the year 1767 alone, he operated upon four cases of 
stone, and relieved four patients suffering from strangulated hernia. In this 
year he was instrumental in founding an Infirmary, which, known at first 
as Parochial and afterwards as General, has since attained a world-wide 
reputation. Of this institution he soon became the senior surgeon, and in 
this position he became its guiding spirit for the long period of forty-five 
years. In 1800, 1803, 1805. and 1809, when the charity was in want of funds, 
Hey gave anatomical demonstrations on the bodies of criminals, made a 
charge for each course, and.gave the proceeds to the Infirmary. 
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In 1761 he married Miss Alice Banks, and by her had a family of eleven 
children, several of whom died before their parents, whilst one of the sons 
carried on the surgical traditions of his father, and transmitted them again 
to his son and his son’s son, until “‘the Heys of Leeds’? became names to 
conjure with in the North of England. William Hey died on March 3, 1819, 
after a few days’ illness from a stricture caused by cicatrization following 
on tuberculous ulceration of the bowel. 

Throughout his life Hey was handicapped by physical disabilities, for 
he lost the sight of his right eye by an injury when he was four years old ; 
in‘ 1773 an accident lamed him, and in 1775 a further accident so greatly 
incapacitated him that he was unable to walk without a crutch, nor could he 
stand for more than a few minutes at a time. All his visits, therefore, had 
to be made in a carriage; yet in spite of these disabilities, he not only made 
his reputation as a surgeon and an anatomist, but he served the office’ of 
Mayor of Leeds in 1787-8, and again in 1801-2. 

As _ an operator, Hey is said to have been firm, steady, and collected. 
Everything was well considered beforehand ; unexpected occurrences, there- 
fore, had little power to disconcert him. Very few provincial surgeons 
were called upon to perform so many capital operations, and probably none 
in his own day were more successful: yet he never became confident or rash, 
but continued to bestow the same thought, consideration, and benevolent 
care upon his cases to the very end of his long professional life. 

Hey’s name is connected with surgery in several ways, for there is ‘ Hey’s 
saw,’ ‘Hey’s ligament,’ and ‘Hey’s internal derangement of the knee.’ 

The saw is described in his Practical Observations in Surgery, which was 
originally published in 1803. The first two chapters of this work deal 
with fractures of the skull, and caries of the tibia and os calcis. Mr. Hey 
strongly recommends a straight and a semicircular saw in preference to 
the trephine, as well as in removing pieces of the tibia and fibula. ‘“‘ Such 
a saw,” he says, “I can now with confidence recommend, after a trial of 
thirty years, during which time I have rarely used the trephine in fractures 
of the skull.” 

In speaking of cataract, it is noteworthy that he strongly supported the 
older operation of couching, in opposition to the newer method of extraction. 
He employed for the purpose a needle, fashioned on the model of one used 
by an itinerant oculist who visited Leeds in 1768. 

He was interested in the subject of hernia from the very beginning of 
his career, and in 1764 he described the condition long known as infantile 
hernia. He also took great pains to investigate the anatomy of femoral 
hernia, and visited London in 1805 and again in 1808, to promulgate his 
views. He was well received by the leading anatomists and surgeons of 
the time, proved his points by dissecting the parts at the Windmill-street 
School of Medicine. and underwent such exertions that, for many months 
after his return to Leeds, illness made him quite unable to follow his 
profession. 

To modern surgeons the most interesting part of Hey’s work is that in 
connection with the condition he described as ‘ Internal derangement of 
the knee-joint,’ which we now know to be a tearing of one of the semilunar 
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cartilages. The account of the injury forms the eighth chapter of the | 
Practical Observations in Surgery, and from the symptoms the author con- 
cludes, correctly enough as dissection has since shown, that ‘‘ the complaint 
may be brought on by any such alteration in the state of the joint as will 
prevent the condyles of the os femoris from moving truly in the hollow formed 
by the semilunar cartilages and articular depression of the tibia.” The first 
case which he observed was in the year 1782. 
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THE PRINCIPLES OF THE OPERATIVE TREATMENT OF 
TRAUMATIC CEREBRAL LESIONS. 
By WILFRED TROTTER, Lonpon. 


INTRODUCTORY CONSIDERATIONS. 


THE surgery of head injuries is remarkable in having for its foundation not 
only a great store of knowledge won by clinical observation, but also an almost 
uniquely rich accumulation of physiological and pathological fact established 
by experiment. 

To attain the fullest degree of practical usefulness it is obvious that the 
knowledge derived from these two sources—the clinical and the experimental 
—must be combined into a single inclusive and harmonious body of doctrine. 
It must be admitted however, that, as represented in current thought and 
practice, this department of surgery does not display as complete an assimila- 
tion of its varied material as is to be desired. The factors to be brought 
together in such a synthesis present obstacles to combination which are of 
unusual difficulty. The great mass of experimental results derived from obser- 
vations made under the artificially simplified conditions of the laboratory, has 
to be harmonized with the even greater bulk of clinical observations upon lesions 
which, being accidentally produced, are of necessity mixed and complicated. 
Such clinical observations, moreover, to be made in any adequate way. demand 
the resources not only of the surgeon, but of the neurologist as well. A further 
difficulty arises from the fact that the surgery of head injuries, embodying as 
it does the most numerous and most characteristic illustrations of cerebral 
lesions of rapid development, is chiefly concerned with phenomena which lie 
to some extent outside the sphere of ordinary neurological work. The most 
striking feature of the neurology of head injuries is the great variety of the 
disturbances of function which are met with. Manifestations indicating 
changes which vary from the slightest grade of increased excitability to the 
profoundest paralysis, are commonly met with in the same case at the same 
or successive periods. It is the recognition of the numerous slighter stages of 
interference with function—the proper valuation of non-paralytic phenomena 
—which gives to this branch of neurology perhaps its most characteristic, 
if not its most important, activity. In certain respects, therefore, head 
injuries may be regarded as providing the materials for a somewhat special 
branch of neurology, of which the characteristic problems will less often 
be concerned with the exact localization of a lesion than with the precise 
determination of the various grades of disturbance of function that are present. 

The surgery of head injuries should then be a harmonious synthesis of the 
experience of the experimentalist, the neurologist, and the surgeon. To main- 
tain a due proportion in the weight to be attached to experience derived from 
these various sources is not always easy, and to judge by some views still current, 
has not always been possible. Conceptions of purely clinical origin have to 
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some extent been allowed to acquire a dominant influence; uncorrected by 
experimental research, they have sometimes tended to harden into mere dogma, 
and to become obstacles to progress by checking fresh and unprejudiced 
observation. Evidence of such a tendency is common. It is to be seen in 
the exaggerated importance still often attached to fractures of the skull as 
such, while intracranial lesions are regarded as complications of them ; also in 
the vague and uncritical use of such terms as concussion, commotion, com- 
pression. These words are apt to be used at one time in a clinical sense and 
at another in a pathological, without any due insistence upon the connotation 
in each sense being precisely defined. Of all these words, compression is the 
one which has suffered most from the absence of definition in the light of 
experimental work. It has become a more or less fixed term denoting an 
advanced stage of involvement of the brain by rapid pressure, in which there 
are evidences of extensive involvement of the hemisphere, the mid-brain, and 
the medulla, so that it is sometimes thought impossible to make the diagnosis 
of compression of the hemisphere until the compression has gone so far as 
to implicate the medulla and produce, for example, the so-called ‘ compression 
pulse.’ This conception of compression has doubtless led to the loss of many 
lives through delay in diagnosis. It could not have remained so long current 
if an effective synthesis had been made of clinical observations and of the 
experimental researches of Kussmaul, Duret, Leonard Hill, Horsley, Kocher, 
Cushing, and the many other workers in the same field. 

In the case of head injuries, perhaps more than in any other department 
of surgery, it is of cardinal importance that diagnosis and treatment should 
be kept in a close and living association with pathology. In every case it is 
essential that the surgeon, before attempting to begin the treatment, should 
make a determined effort to call up the clearest possible picture of the actual 
conditions within the skull of the patient he has to deal with. The capacity 
to do this with any degree of success will depend upon a familiar knowledge 
of certain elementary principles, which may be classified as: (1) The physio- 
logical peculiarities of the cerebral circulation; (2) The forms of injury to which 
the brain is liable; (8) The modes of action of cerebral injuries. 

If our knowledge on these three subjects were complete, it should in itself 
be an adequate guide to treatment. As this is not the case, further guidance 
must be obtained from a knowledge of: (4) The clinical types in which 
experience has shown that head injuries tend to present themselves. 

In spite of the unlimited variety of lesions which the brain may suffer 
as the result of accidental violence, it is an undoubted fact that the great 
majority of cases fall readily into fairly defined types, a familiarity with which 
is of well recognized value in diagnosis. 


I. PHYSIOLOGICAL PECULIARITIES OF THE CEREBRAL CIRCULATION. 


The brain is an encapsuled organ. Its capsule consists of a membranous 
layer—the dura mater—and a bony layer—the skull. The cerebrospinal 
dura mater forms a closed sac everywhere interposed between the central 
nervous system and the other tissues of the body. Its function seems to 
be to form a barrier separating the nervous from the other tissues—a 
separation rendered necessary by a profound physiological incompatibility. 
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If a part of the dura be removed, as in a decompression operation, the 
brain never becomes adherent to the skin, but invariably the opening 
is obliterated within a few weeks by a new formation of dura having all the 
normal characters—dense fibrous structure, glistening inner surface, impenetra- 
bility by cerebrospinal fluid, and ready separability from the overlying skin. 

The cranio-dural capsule of the brain is absolutely inextensible by any 
physiological force. This character at once differentiates the brain from all 
other encapsuled organs of the body. In all other cases, an enlargement of 
the organ—as by inflammation——-or encroachments upon the intracapsular 
space—as by hemorrhage or tumour formation—produce a general increase of 
size, accompanied and rendered possible by a stretching of the capsule. In 
the case of the brain this is not possible, owing to the absolute rigidity of 
the cranial capsule. A full understanding of this fact and its consequences is 
the foundation of intracranial pathology. 

As no extension of the capsule is possible, and the cranial cavity is always 
completely occupied by its contents, it follows necessarily that any swelling 
of the brain or intrusion of a foreign substance into the cranial cavity must 
cause a corresponding displacement of some material or other from within 
the skull. The normal contents of the cranial cavity are made up of the 
brain substance itself, the contents of the intracranial vessels—arteries, 
capillaries and veins of the brain and meninges—and the cerebrospinal fluid 
in the ventricles and subarachnoid space. It is obvious that the fluid contents 
are more readily expressible from the skull than the brain substance, and 
that if any displacement of them is possible without interference with the 
function of the brain, this is all the margin available for encroachments upon 
the intracranial space without the production of symptoms. Such a margin 
does exist, but is very narrow; a further principle in the physiology of the 
brain can therefore be stated—namely, that the cranial capsule fits the enclosed 
organ so closely that almost the whole of the contained space is indispensable 
for the maintenance of normal function. 


ENCROACHMENTS ON THE INTRACRANIAL CAVITY. 


There are two wholly different mechanisms whereby the space within the 
skull may be encroached upon: (1) Encroachments deriving their energy from 
the vital forces of the patient, and exercising, therefore, pressures which can 
never exceed that of the arterial blood—such are cedema, hemorrhage, 
inflammations, and tumours; and (2) Encroachments deriving their energy 
from external violence, and therefore capable of exercising pressures—usually 
not more than momentary—enormously greater than even the arterial blood- 
pressure. 

1. Encroachments of Vital Origin. Of these, we are here concerned 
solely with the conditions which are directly due to injury—of which hemor- 
rhage is the chief. 

It is so important that the surgeon should keep clearly in mind a picture 
of the changes which invariably occur in the brain adjacent to a hemorrhage, 
that at the risk of being unduly elementary we must give some account of 
them. 

Wherever the hemorrhage occurs, in the substance or on the surface of 
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the brain, in the superior or inferior chamber of the skull, inside or outside 
the dura, it tends sooner or later to compress the adjacent brain and to produce 
in it the same disturbances. Varying symptoms in different cases are due 
solely to differences in the situation of the hemorrhage, and in its rate of 
development. 

The effects produced are due solely to interferences with the circulation 
in the part of the brain affected. The hemorrhage, as such, neither irritates 
nor destroys the brain substance itself. If on the removal of the hematoma 
the compressed brain does not recover, the failure is due to the circulatory 
interference having been too prolonged, and not to any direct destructive 
effect.* It is this fact which makes the outlook in intracranial hemorrhage 
essentially hopeful, failures in treatment, common as they are, being usually 
due to defective diagnosis or to complicated lesions. It is quite exceptional 
for permanent paralytic effects to persist after the successful evacuation of a 
hematoma. 

The changes which occur in the circulation in the parts adjacent to a 
progressive hemorrhage have long been recognized as falling into three clearly 
marked stages, in which characteristic differences in the effect upon the function 
of the brain are to be observed (Fig. 285). 

i. Stage of Compensation.—During the earliest period of the developing 
hematoma, a certain limited amount of encroachment upon the intracranial 
space can occur without any consequent interference with the cerebral circula- 
tion. This is possible, first, because such cerebrospinal fluid as is to be found 
in the neighbourhood of the hemorrhage can be displaced without producing 
any effect on function ; and secondly, because the veins in the same region can 
undergo a certain amount of compression without the venous return through 
them being restricted enough to cause congestion. 

The cerebrospinal fluid is present at any part only in small amount, so 
that the margin gained by the expression of it is quite inconsiderable. The 
displacement of the fluid from the affected region of course necessitates a 
similar amount leaving the skull, which it does through the foramen magnum 
and by entering the longitudinal sinus. The chief way in which in these early 
stages the space occupied by the hematoma is made, is doubtless -by the 
yielding of the veins. The venous outlet from a given part is always larger 
than the arterial inlet. That is to say, the total sectional area of all the veins 
leaving it is larger than that of all the arteries entering it. Hence a certain 
reduction of the total bulk of the veins is possible without the venous outflow 
being restricted. As long as this latter effect is not produced there exists a 
physical compensation of the encroachment upon the intracranial cavity. The 
stage of compensation, then, is the period during which is being absorbed the 
narrow margin of space within the skull which is not indispensable for the 
normal functioning of the cerebral circulation. The displacement of cerebro- 
spinal fluid and venous blood is the first change produced by an encroaching 
agent, because the pressure at which these fluids are maintained is the lowest 





* Of course, when the hemorrhage occurs actually into the substance of the brain, no 
doubt some destructive effect is produced by laceration. Even then there can be little doubt 
that the chief manifestations are indirectly produced through circulatory disturbance. 
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pressure which obtains within the skull,—that is to say, the resistance of these 
fluids to displacement is least (Fig. 285 .A). 

ii. Stage of Venous Obstruction.—With the increase of the hematoma, a 
period is very soon reached when the compression of the veins of the affected 
part begins to restrict the venous circulation. The escape of venous blood 
is interfered with more and more until, with the actual obliteration of the 
veins by collapse, a condition of stasis is reached. The blood in the capillaries 
can no longer be discharged into the veins, and becomes venous in character, 
so that the brain tissue in the affected region is in a state of cyanosis. All 
the time this venous obstruction is developing, the supply of blood to the part 
is still quite unrestricted, for if the compression is only great enough to cause 


Fic. 285.—ScHEME TO ILLUSTRATE THE CIRCULATORY CHANGES ACCOMPANY- 
ING AN INTRACRANIAL (SUBDURAL) HaMORRHAGE. 

Of the vessels of the cortex and brain substance, veins only are represented, 
and are shown of exaggerated size. The state of the capillary circulation is shown 
by the colouring of the brain substance: pink indicates normal unobstructed 
capillary circulation ; blue indicates venous obstruction ; pallor, capillary anemia ; 
and the hematoma is coloured red. 

A. Stage of Compensation.—The hematoma is quite small. Its only effect at 
this stage is to cause some compression of the veins in its neighbourhood, as seen 
within the area enclosed by the dotted line. No actual circulatory embarrassment 
has arisen. The brain substance is of normal colour. 

B. Stage of Venous Obstruction——The increased pressure of the hematoma, 
corresponding with its increased size, has led to actual collapse of the neighbouring 
veins, with resulting venous obstruction and cyanosis of the affected part. Beyond 
the area showing cyanosis there comes a region showing the stage of compensation, 
and then the normal brain. Irritative symptoms alone would be present. 

C, Stage of Capillary Anemia.—The pressure of the hematoma is now able to 
render anemic the part most severely compressed. The brain in contact with the 
clot therefore shows pallor. Surrounding this area is a region in which the pres- 
sure is still strong enough only to produce venous obstruction. The cyanotic is 
necessarily larger than the pallid area. Paralytic and irritative symptoms are 
both present. 


the veins to collapse, it will leave the capillaries unaffected, since the pressure 
in these is normally higher than that in the veins. In many cases of traumatic 
compression of the brain, the process goes no further than the stage of venous 
obstruction and cyanosis. The production of such a venous congestion by 
an encroachment on the intracapsular space is by no means peculiar to cerebral 
pathology, but probably occurs in all encapsuled organs. For example, the 
intense venous congestion of an acutely inflamed kidney is a very familiar 
fact, and the mechanism of it is doubtless the same as that which acts within 
the skull. The fact about this stage that is peculiar to cerebral pathology 
is that this venous congestion produces a pronounced and characteristic alteration 
of cerebral function; namely, an increased excitability of the cerebral tissue. 
(Fig. 285 B). 
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Fic. 285.—ScHEME TO ILLUSTRATE THE CIRCULATORY CHANGES ACCOMPANYING 
AN INTRACRANIAL (SUBDURAL) H2MORRHAGE. 
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It is to be remembered that the venous obstruction here described is 
entirely a local change. It is limited to the part of the brain in immediate 
relation to the hematoma. If a section through the skull and brain could be 
made at such a period, it would be seen that a zone of brain adjacent to the 
hematoma was of a cyanotic tint while its veins were flattened, all the rest 
of the section being normal. This zone is that which, being very slightly 
squeezed by the clot, has yielded to the pressure just so much as is represented 
by the collapse of its veins. The state of affairs is better described by the 
term venous obstruction than by the more usual one of venous congestion, 
since the latter phrase is apt to suggest an engorgement of the veins. As we 
have seen, the veins themselves are actually collapsed, though the brain tissue 
itself is in a state of venous congestion and is correspondingly modified in 
function. 

iii. Stage of Capillary Anemia.—If the hematoma increases further in size, 
and thus compresses the brain more, the latter must yield correspondingly, 
and can do so only through the collapse of its capillaries. The remaining 
blood is now squeezed out of the affected part of the brain, which assumes 
forthwith the dead-white colour of capillary anemia. A section through the 
skull and brain would now show a zone adjacent to the hematoma in which 
the brain was of a dead-white colour, while between this and the normal brain 
would be a zone showing the blue coloration of venous obstruction. The 
production of actual capillary anemia by encroachments upon the intra- 
capsular space is probably peculiar to cerebral pathology, and scarcely to be 
expected in organs enclosed by a less rigid capsule. Possibly it occurs in the 
case of the testis, with its comparatively resistant capsule; the occurrence of 
atrophy as a sequence of orchitis is at any rate suggestive of such a process. 
The brain, however, is peculiar in showing an immediate reaction to the onset 
of capillary anemia-—-namely, paralysis. The association between complete 
capillary anzmia and paralysis of the function of the affected part of the brain 
is invariable, and characteristic. As we have seen, paralytic symptoms after 
head injuries are rarely due to actual destruction of brain substance; in the 
vast majority of cases they indicate a compression which has advanced to the 
stage of capillary anemia (Fig. 285 C). 

The foregoing considerations should have made it clear, that the com- 
pression of the brain produced by a hemorrhage is essentially a local process. 
As the hematoma increases in size, the zones of anzemia and venous obstruction 
(the latter always circumferential to, and therefore larger than, the former) 
extend correspondingly, and affect a larger and larger amount of the brain. 
The term general compression, sometimes applied to the later stages of a large 
hemorrhage, is therefore liable to be misleading. However advanced such 
a case may be, there will be some parts of the brain less affected than that 
primarily pressed on. For example, in the classical] picture of a late stage of 
hemorrhage in the superior chamber of the skull—to which the term com- 
pression is sometimes limited—the bulbar symptoms are those of the stage of 
venous obstruction, while the hemispheral symptoms are those of capillary 
anemia. If the essentially local character of compression by hemorrhage be 
insisted upon as a fundamental doctrine, it will usually be found possible to 
recognize the condition without waiting for the development of dangerous 





























TRAUMATIC CEREBRAL LESIONS 027 


distant symptoms, and risking the success of treatment for a superfluous 
certainty in diagnosis. 

2. Encroachments Directly due to External Violence.—We have thus 
far been concerned with compressions of the brain acting over periods to be 
measured by hours or even days, and with pressures of not more than that. 
of the arterial blood. We have now to consider the effects upon the brain of 
forces the characteristic of which is that, while their strength is enormously 
greater, their duration is enormously less. 

There are two cases in which a sudden encroachment upon the intra- 
cranial space is made by a force of wholly superphysiological magnitude ; 
these are (i) Deformation of the skull from external violence; and (ii) The 
traversing of the skull by a high-velocity bullet. 

i. Deformation of the Skull.— Although the skull is absolutely rigid to 
physiological forces, it is in fact capable of yielding to more powerful stresses, 
and of recovering its form with remarkable elasticity. The necessary condition 
is that the force should be applied over a considerable area, as when the head 
is struck by some flat object. The physical requirements are best met in the 
case of a fall on the head; for here, while a powerful force is applied over the 
vertex, the weight of the body is brought to bear upon the base through the 
occipital condyles. Under such circumstances the skull tends to be flattened 
in the direction of the force, and to bulge at right angles to it. The more it 
departs from the spherical form, the greater the accompanying diminution 
of the intracranial space. If the deformation is sufficient, the limit of con- 
tinuous yielding is reached and fissures are produced, running of course more 
or less parallel to the direction of the compressing force. Skulls doubtless 
vary much in their resilience, so that an amount of deformation that is possible 
in one without fracture, will not be possible in another. The occurrence of 
fissuring is therefore not necessarily a measure of the amount of deformation, 
and as regards the accompanying direct effects on the brain it is of minor 
importance. Whether it occurs or not, the essential event is a sudden diminu- 
tion of the cranial capacity, occurring with immense force and followed by an 
immediate recovery of the normal volume. 

ii. Transit of a Bullet.—We shall consider later the various possible physical 
consequences of the passage of a high-velocity bullet through the head. When 
the velocity is not great enough to shatter the skull, and not low enough for 
the bullet to be arrested within it, the case arises where the skull, except for 
the entrance and exit wounds, remains intact, and where, during the passage 
of the bullet, the intracranial tension has been greatly raised. The physical 
effect of this is obviously the same as that of a sudden and severe diminution 
of the intracranial space. The actual amount of bruising of the brain along 
the bullet track may be quite small, but this is no indication that the 
momentary raising of the intracranial tension has not been very great.* 





* The well-established fact that a high-velocity bullet traversing the skull under favour- 
able circumstances and at short range may blow off the top of the head and displace out of 
the skull the practically intact brain, shows that the amount of bruising caused by the 
passage of the bullet is no means of measuring the force with which the latter has acted upon 
its surroundings. The speed and energy of the modern rifle bullet are in fact such that the 
soft and feebly consistent brain may, in relation to them, behave as if it were not greatly less 
firm than the skull itself. 
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This latter accompaniment may always be assumed to have been at least 
considerable when a bullet has had energy enough completely to traverse 
the skull. 

The physical consequences of a sudden deformation of the skull and of 
the transit of a bullet are identical in this respect—that at the moment of the 
injury there is very great increase of intracranial tension. The brain is thus 
exposed to a hyperacute compression, and an amount of the intracranial 
contents corresponding with the encroachment on the intracranial space is 
expressed from the skull. In cases where the violence is very great and the 
skull is fissured, brain substance itself may be forced out. In less severe 
cases the intracranial fluids alone are displaced. In relation to the magnitude 
of such forces as we are now considering, the differences in the pressures of 
the various fluids (cerebrospinal fluid, venous blood, capillary blood) are quite 
insignificant. The force, moreover, acting as it does with extreme rapidity, 
is conducted throughout the whole skull owing to the inertia of the fluid 
contents. The whole brain is therefore subject to a violent compression— 
squeezed as it were, like a sponge. There can then be no differential yielding 
of the various fluids; the compression acts as much on the capillaries as on 
the veins, and an instantaneous anemia of the whole brain is produced, with 
the necessarily resultant appearance of widespread paralytic symptoms. As 
the compression is momentary only, the anemia is also only momentary in 
its profoundest degree, and tends to pass off spontaneously through reflux of 
blood, owing to the elasticity of the skull and vessels. Complete restora- 
tion of the circulation is naturally slower, since the anemia of the bulb itself 
necessarily leads to a secondary fall of blood-pressure. The clinical condition 
corresponding with the pathological phenomena of hyperacute compression 
is that known as concussion of the brain, and it corresponds exactly in all its 
characteristic features with the requirements of theory. The clinical picture is 
characterized by (a) its instantaneous onset in the very moment of the injury, 
(b) its being made up entirely of paralytic symptoms referable to all parts of 
the brain, (c) its tendency to spontaneous recovery, the paralytic symptoms 
being at their profoundest at the moment of the accident and gradually passing 
off, (d) the absence in fatal cases of any constant and characteristic post- 
mortem findings in the brain, showing that the condition must be due to some 
mechanism which can paralyze the functions of the brain without necessarily 
disturbing its structure. 


We have thus far been concerned with the effects upon the cerebral 
circulation, and consequently on the functions of the brain, of the different 
forms of encroachment upon the intracranial space. Such considerations 
as we have touched upon form the very groundwork of the surgery of 
head injuries, and must be constantly and vividly before the surgeon in 
the interpretation of actual clinical cases. 


II. FORMS OF INJURY. TO WHICH THE BRAIN IS LIABLE. 


The diagnosis of an injury to the brain depends chiefly upon the direct 
evidence of the functional disturbances caused by the lesion. Such evidence 
is, however, often inconclusive, and must be supplemented by indirect evidence 


aR 





ae 


BIE 




















TRAUMATIC CEREBRAL LESIONS 529 


derived from a knowledge of what lesions are likely to be produced by violence 
of a known kind. It is of great importance, therefore, for the surgeon to be 
familiar with the physical consequences of the various forms. of head injury. 

Classified physically, injuries of the brain fall into three great groups, 
namely: (1) Those associated with deformation of the skull; (2) Those associ- 
ated with the transit of a high-velocity bullet through the skull; and (3) Those 
associated with localized fracture of the skull. 

1. Injuries accompanying Deformation of the Skull——When the head 
is struck in such a way that the force is distributed over a considerable surface, 
the typical result is an inbending of the bone without the formation of a 
depressed fracture. According to the amount of deformation and the brittle- 
ness of the bone in the individual case, fissured fractures may occur, but 
with the cessation of the external force the skull recovers its normal form. 
External examination may then yield no evidence of the serious changes within 
the skull which occurred at the moment of the accident, and which may have 
caused great damage to the brain. 





A 


Fic. 286.—DIAGRAMS TO SHOW THE DISTRIBUTION OF FORCE WITHIN THE SKULL WHEN THE 
HEAD STRIKES A FLAT SURFACE AND SUSTAINS INJURY BY DEFORMATION WITHOUT DIRECT 
FRACTURE. 


A. The factor of hyperacute compression. A general deformation occurs; the skull tending 
to assume momentarily the form shown by the dotted line. The effect is to produce a sudden 
encroachment upon the intracranial space and a widespread momentary capillary anemia. 

B. The factor of the impact of the skull on the underlying brain. At the point struck direct 
contusion is produced; diametrically opposite, polar contusion. Between these two are scat- 
tered foci of contusion of the brain substance. The lesions are indicated by the shading. 


The force expended in causing deformation is to be regarded as acting 
in two chief components ; part is transmitted throughout the cavity, and leads 
to the hyperacute compression of the brain which causes concussion, while 
part is expended as a direct blow upon the brain at the place where the inbend- 
ing of the skull occurs (Fig. 286). 

The effects of this direct component are most important. The skull 
strikes the underlying brain and may bruise or lacerate it—direct contusion. 
At the same time an impulse is given to the brain which tends to displace 
it and to drive it against the part of the skull which is diametrically opposite 
the point struck—this produces contusion or laceration by ‘ contrecoup,’ or 
polar contusion. In addition, the brain between the sites of direct and 
of polar contusion, transmitting as it does a considerable force, is liable to 
stress and distortion which may cause contusion of the substance. 
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Polar contusion may be caused by impact against the dural septa as well 
as by impact against the surface of the skull itself. The parts in relation to 
the tentorium are very apt to suffer this form of injury, which often leads 
indirectly to fatal involvement of the medullary centres. Contusion of the 
substance is apt to occur in scattered foci distributed along a broad tract 
parallel with the direction of the external force. Any one of such foci may 
be the source of hemorrhage, and if such a focus involves the ventricular 
wall, the hemorrhage may reach the ventricle either primarily or by secondary 
rupture. 

A further agent to which importance has been ascribed in determining 
the distribution of force within the skull, is the system of ventricular cavities 
and the cerebrospinal fluid they contain. When the hemisphere is violently 
compressed, the relatively large amount of fluid in the lateral ventricles 
may be supposed to be driven along the central canal under great pressure. 
Such a sudden displacement would tend to cause damage to the tissues lining 
the canal, especially in the narrower parts. It is an observed fact that foci 
of contusion are apt to be distributed especially around the ventricles and 
the Sylvian aqueduct. 

The various effects of deformation of the skull by external violence may 
be summarized in tabular form :— 

i. The generalized component causing hyperacute compression :-— 

a. General cerebral aneemia—‘ concussion.’ 
b. Displacement of cerebrospinal fluid—central contusion. 

ii. The direct component striking upon the underlying brain :—- 

a. Direct contusion (or laceration). 
b. Polar contusion—contusion by contrecoup. 
c. Contusion of the cerebral substance. 

2. Injuries due to the Transit of a Bullet.—The physical characteristics 
of the skull and brain are such that the velocity of the bullet is the chief 
determinant of the kind of injury produced. When the skull is entered by 
some slowly encroaching agent such as a hemorrhage, the effects of the 
intrusion are localized to its immediate neighbourhood, by a displacement of 
the intra- and extra-vascular fluids in the order of their pressures. The 
intrusion of a bullet at maximum velocity (at a range up to about 150 yards 
with the modern rifle) has widely different physical effects. There is no 
differential yielding of any one more than any other of the intracranial contents, 
which behave as if they formed a continuous homogeneous medium filling the 
skull. The energy of the bullet is transmitted by this medium throughout 
the skull, against the inner surface of which an enormous pressure is conse- 
quently brought to bear. The result is that of a veritable explosion within 
the skull (Fig. 287 A). The cranial vault is shattered, the scalp torn open, 
with the consequence that a more or less complete disorganization of the 
brain occurs. If the velocity of the bullet is less, the scalp may remain intact, 
the vault of the skull being reduced to fragments inside it; the destruction of 
the brain, however, if the skull as a whole yields, is not likely to be much less 
complete. 

As the range increases and the velocity of the bullet declines, the com- 
pleteness of the transmission of the energy of the bullet throughout the cranial 
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cavity declines also (Fig. 287 B). It is clear that the transmission of energy 
will fall off first in those directions which make the widest angle with the 
path of the bullet. That is to say, the explosive effect will disappear first 
from the region of the entrance wound. 

With a further decrease of velocity, the explosive effect will ultimately 
come to be limited to the region of the exit wound (Fig. 287 C). This is the 
common case with completely penetrating wounds. A _ bullet with energy 
enough to make its way out of the skull will produce some explosive effect 
at the region of exit. 

It is characteristic of all these cases to have the appearance of being due 
to explosive or expanding bullets. Such appearances can, as has been seen, 
be completely accounted for by the effect of the high velocity and energy of 
the bullet upon the physical conditions under which the brain is situated. 
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Fic. 287.— DIAGRAMS TO SHOW MECHANICAL EFFECTS OF A HIGH-vELOCcITY BULLET-WoUND 
OF THE SKULL WITH COMPLETE TRANSIT OF THE BULLET. 


A. At very close range. The energy of the bullet is distributed throughout the skull, most 
powerfully in the direction of the shot, but powerfully enough from the moment of entry to 
produce a general bursting effect over the whole skull. 

B. At sub-maximal velocities. The energy yielded by the bullet falls off first near the point 
of entry, and is most marked in the direction of the shot—as shown by the length and thickness 
of the arrows. When the distributed force is relatively small the skull remains intact (thick 
outline), but the brain is apt to be contused against it (shading). Where the distributed force 
remains very great the skull is liable to bursting (thin outline), and the brain to disorganization 
(dotted area). The contusion along the bullet track is moderate in amount. : 

C. At a less velocity. The mode of distribution of force remains the same, but the amount 
of destruction is less. The greatest damage is still found in the region of exit of the bullet. 


The transmission of the energy of the bullet throughout the skull in extreme 
cases is, as it were, a virtual expansion of the projectile to the size of the cranial 
cavity. 

The fact that the explosive effects upon the skull may be limited to the 
exit wound does not denote that there is no general transmission of energy 
throughout the cavity; but only that it is not complete enough to burst the 
skull anywhere except in the region to which such transmission most readily 
travels. There is, in fact, a very considerable distribution of the energy of the 
bullet throughout the cranial cavity from the moment of entrance. The brain 
is thus compressed between the force acting from the track of the bullet on 
the one hand and the resistance of the skull on the other. In this way a 
hyperacute compression is produced, with the consequent phenomena of con- 
cussion. It is remarkable how little actual damage the brain may sustain 
from this energetic and instantaneous compression. A moderate amount of 
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contusion along the actual bullet-track is usual; surface contusions from 
contact with the skull, and scattered foci in the cerebral substance, are also to 
be expected ; but as long as the cranial vault remains intact, any extensive 
disorganization does not usually occur. 

The results of the transit of a bullet may be summarized as follows * :— 

i. At maximal velocities :— 

Generalized explosive effects with extensive destruction of the brain. 

ii. At moderate velocities :— 

a. Explosive effect limited to exit wound. 

b. Hyperacute compression causing concussion. 

c. Contusion : (a) indirect at the cranial surface; (8) in the substance 
along the bullet track, direct. 

3. Injuries associated with Localized Fracture.—When external violence 
is applied to the skull over a very small area, the inbending of the bone 
is necessarily very abrupt, and fracture occurs in the immediate neighbour- 
hood of the impact, the detached fragments of bone being driven below the 
normal level. Such injuries are brought about by blows inflicted with 
small or pointed objects, by sabre cuts, by bullet-wounds of low velocity 
(revolver, shrapnel), by fragments of shell, and by tangential impact of high- 
velocity bullets. 

The injury is essentially local, and limited to laceration of the scalp, 
comminution and depression of the bone, and contusion or laceration of the 
brain. However extensive the last-named may be—and of course it may be 
severe enough to be immediately fatal—it is essentially local, in the sense that 
there is but one area of damage distributed around the place of impact, and 
no scattered and distant foci of indirect injury. _ This characteristic is due to 
the absence of any widespread inbending of the skull, and to the impact upon 
the brain being of so small an area that while local injury is extensive, no 
violent dislocation, and consequently no contrecoup injury, is possible. The 
absence of extensive deformation, leads to a comparative absence of concussion 
symptoms. Consciousness may even not be lost at all; if it is, the loss is 
brief. The collapse symptoms—implying a hyperacute compression extensive 
enough to involve the medulla—are usually very slight, or absent. 

Three practical rules may be laid down concerning cases of this type :— 

i. When the area of impact is so small as to cause a localized fracture in 
the adult, the scalp is almost always laid open. It is almost invariably true 
that in adults all depressed fractures are compound. 

ii. With a small entrance-wound, the extent of the damage to the brain 
is very likely to be underestimated owing to the relative absence of concussion 
symptoms. 

iii. In cases with extensive injury of scalp and skull, with perhaps wide 
exposure of the brain, the prognosis is always better than the extremely 
ugly appearance of the wound would indicate, because of the absence of 
contrecoup contusion and other distant lesions. 





* One other consequence of bullet-wounds, though it is of little practical importance, 
must be noticed, and that is a direct sudden excitant effect. This may lead to a momentary 
convulsion, and has been observed under experimental conditions to cause arrest of res- 
piration from spasm. 
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Ill. THE MODES OF ACTION OF CEREBRAL INJURIES. 


There are three possible ways in which intracranial injuries may pro- 
duce symptoms, namely: (1) By direct destruction of cerebral tissue; (2) By 
reactionary swelling—cadema; (3) By causing hemorrhage. 

1. Direct Destructive Effects.—As we have already said, these are un- 
common, and when they occur, being of immediate onset and non-progressive, 
they are easily recognizable. Bullet-wounds are the commonest source of 
such lesions. 

2. Reactionary Swelling.—Contusion and laceration of the brain, as of 
other organs, cause cedema of the injured part. The oedema leads to swelling, 
and this swelling causes some pressure on the neighbouring veins, with the 
result that further exudation is favoured and the cedema tends to spread. 
When numerous foci of contusion are present and cedema arises in and spreads 
from each, a condition of more or less general cedema of the brain results. 

The exudation comes in the first instance from the damaged capillaries of 
the contused brain, and is therefore at a pressure which, while it may be 
greater than that in the veins, cannot be greater than that in the capillaries. 
It is clear, therefore, that while cerebral cedema is very apt to produce venous 
obstruction, it is very unlikely to produce capillary anemia. In consequence, 
the symptoms tend to be predominantly of an irritative type. It is found in 
practice that small amounts of hemorrhage—scarcely enough in themselves 
to produce definite focal paralytic symptoms—are often associated with 
multiple foci of contusion, so that the resultant condition is rarely that of a 
pure cedema, and the amount of interference with the cerebral circulation is 
apt to be rather more severe than would be due to cedema alone. Neverthe- 
less the clinical picture is usually one of a diffuse venous obstruction, and is 
made up mainly of irritative phenomena. 

The characteristic feature of the cedema being the absence on the whole 
of definite paralytic symptoms, it might be supposed that the condition is not 
a serious one. If it were limited to the superior chamber, cedema might fairly 
be regarded in this way, but there is always a liability for the structures in 
the inferior chamber to be involved. It is known experimentally that com- 
paratively slight increases of pressure below the tentorium are much more 
serious in their effects than much greater increases above it ; moreover, clinical 
experience shows that the circulatory disturbance in the bulb that can be 
produced by an cedema may have the gravest effect on the vital centres there. 
Cerebral oedema, then, is a condition which must always be regarded as serious, 
and may in itself call for energetic treatment. 

A certain amount of oedema probably always follows the hyperacute 
compression which is the pathological basis of concussion of the brain. It 
produces the mild irritative phenomena—headache, restlessness, etc.—of the 
so-called period of reaction. In such cases, where there has been considerable 
contusion, these phenomena are likely to increase and be added to until, by 
about forty-eight hours after the accident, the classical picture of ‘cerebral 
irritation’ is produced. It is important that this state should be clearly 
recognized as a mild widespread compression, due to reactionary cedema 
causing venous obstruction and consequent increased excitability of the brain. 

VOL. II.—NO. 8. 37 
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It is one of the conditions in which a purely decompressive operation may 
be called for after a head injury. 

3. Hemorrhage.—This is the most important mechanism by which 
symptoms are produced after a head injury. The situation in which the 
hemorrhage occurs has an important effect on the distribution and size of the 
hematoma. The anatomical varieties of hemorrhage are the following: 
Extradural or meningeal; intradural or subdural; intracerebral; intraven- 
tricular. 

The rate at which the hemorrhage develops is perhaps still more 
important in its effect on the symptoms and gravity of the condition. 
Hemorrhages anatomically identical may present scarcely any clinical feature 
in common if their rate of development is very different.* The causes 
determining the rapidity of hemorrhage cannot be laid down with any great 
degree of precision. 

Arterial hemorrhages may naturally be supposed to be more rapid than 
venous. It is practically impossible to determine in any given case (except 
occasionally in extradural hemorrhage) the vascular source of the bleeding. 
It is at least probable that most hemorrhages not external to the dura are of 
venous origin. The situation of the ruptured vessel is no doubt of much 
influence. Extradural hemorrhage can increase only by detaching the dura 
from the bone; intracerebral hemorrhages must tear the cerebral substance 
to find room for expansion; intradural and intraventricular hemorrhages 
have to meet only the low pressure of the cerebrospinal fluid, and consequently 
may extend very rapidly. That mere situation is not wholly determinative 
is shown, however, by the fact that certain subdural hemorrhages are 
the most chronic that are met with. A few words of description of the main 
varieties of hemorrhage are necessary. 


Extradural Hemorrhage.—This is the most familiar of all forms. It is 
found chiefly in the middle fossa of the skull, and is supposed to come usually 
from the middle meningeal artery. It is probable, however, that it may not 
infrequently be of venous origin, coming from the meningeal veins or the 
sphenoparietal sinus. Extradural hemorrhages elsewhere are not uncommon, 
especially in the frontal region, but they rarely reach any considerable size. 

Subdural Hemorrhage.—This is probably the commonest form, certainly 
the commonest cause of the severer cases of compression. The bleeding 
usually comes from the veins passing from the brain to the longitudinal 
sinus. The condition occurs in two strikingly different types, the acute and 
the chronic. We are concerned here with the first only, the second having 
been dealt with fully elsewhere.t The hemorrhage readily and rapidly extends 
over the whole of the hemisphere, producing evidences of a widespread com- 
pression. When the hematoma is large, the hemisphere is displaced towards 
the middle line, so as to become impacted under the falx and to cut off the 
opposite hemisphere from any considerable pressure. The blood may find its 
way to the base and along the brain-stem to the posterior fossa, when the case 





* See Brit. Jour. Surg. 1914. ii, No. 6, p. 271, ** Chronic Subdural Hemorrhage.” 
+ Brit. Jour. Surg. loc. cit. 
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is likely to prove rapidly fatal from bulbar compression. On the other hand, 
it not infrequently happens that the pressure of blood over so wide an area 
of the hemisphere drives the brain down into the tentorial foramen and 
effectually cuts off the superior from the inferior chamber. This may happen 
in the severest cases, with the result that while there is very serious compression 
of the hemisphere, the classical bulbar symptoms, sometimes supposed to be 
essential to the diagnosis of compression, are wholly absent. 

The acute type of subdural hemorrhage is sometimes bilateral, but less 
commonly than is the chronic form. 

Cortical Haemorrhage.—By this is understood bleeding on the surface of 
the brain from the vessels of the cortex. It is a typical result of cerebral 
contusion, and is apt to remain localized, and to develop slowly under and in 
the meshes of the arachnoid. Thus its clinical course is not usually marked 
by any evidence of widespread severe compression. It is the ordinary cause 
of Jacksonian epilepsy coming on within a week or two after an injury. In 
cases of marked cortical laceration the hemorrhage may assume the diffuse 
subdural type. 

Intracerebral Hamorrhage.—This is a comparatively uncommon and very 
grave form. Its gravity is due, not so much to any great difficulty in finding 
and evacuating the hemorrhage, as to the fact that the bleeding is due to cere- 
bral contusion usually of a very severe kind, and therefore apt to be associated 
with contusions elsewhere, especially in the posterior fossa. 

The mechanism of the condition is fairly clear. Small multiple contu- 
sions and hemorrhages are, as has been pointed out, common in the tract of 
brain between the direct and polar areas of contusion along which the force 
of the inbending skull has been transmitted. In one or other such focus 
of intracerebral contusion a considerable vessel is torn, and a well-marked 
hematoma forms, possibly 2 or 3 ins. in diameter. 

The lesion seems especially liable to occur in patients with thick strong 
skulls, and is quite commonly unaccompanied by a fracture. 

Intraventricular Hemorrhage.—This is of little practical interest, as it 
seems quite beyond the reach of surgery. It may occur as a primary or a 
secondary phenomenon, the bleeding being from the first intraventricular, 
or perhaps more commonly getting into the ventricle by the extension and 
rupture of an intracerebral hemorrhage. It is thus one of the complications 
which may be the penalty of delay in dealing with traumatic cerebral lesions. 

It might be supposed that, in general, traumatic intracranial hemorrhage 
would be a condition which would lend itself to successful treatment. In 
actual practice the proportion of failures is lamentably great. Such failures 
may be due to defects in diagnosis or treatment, or to the nature of the case. 

Failures due to the nature of the case may depend upon the condition being 
inaccessible or incontrollable—as are large arterial hemorrhages and intra- 
ventricular hemorrhages—or upon a multiplicity of lesions. This latter cause 
of failure is by far the commonest, and is most often seen when the hemor- 
rhage is intracerebral or bilateral. In such cases there is likely to be so much 
distant and indirect damage of the brain that, even if the hemorrhage or 
hemorrhages be found and evacuated, the patient will probably succumb to 
failure of the bulbar centres from contusion and oedema in that region. 
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Failures due to technical errors are mostly failures in diagnosis. Perhaps 
the commonest mistake in diagnosis is unnecessary delay. The old conception 
of ‘compression’ as a clinical picture embodying symptoms of involvement of 
the hemisphere, mid-brain, and bulb, is still perhaps responsible for some 
failures of this type. To guard against such, it is necessary to remember, first, 
that compression is a local condition, and that to make a diagnosis of compres- 
sion of a hemisphere, hemispheral symptoms alone are necessary ; and secondly, 
that the sole elements necessary to a diagnosis of compression are a progressive 
course and the appearance of even only one definite paralytic symptom. 

A second common mistake is, after one hemorrhage has been evacuated, 
to overlook one on the opposite side. The only method to avoid such a dis- 
appointment is to grasp clearly the modes in which violence applied to the 
skull is propagated within it, with the consequent frequency of contrecoup 
lesions; and to realize that if a patient does not at once begin to recover after 
the apparently successful evacuation of a hemorrhage, there is almost cer- 
tainly some other lesion present, probably a contralateral hemorrhage. There 
is no single principle of greater importance in the treatment of head injuries 
than that which lays down the necessity of exploring both sides of the skull 
upon the least indication. 

Errors in the actual operative technique of the treatment of hemorrhage 
are not so likely to be experienced as are errors in diagnosis. The two most 
important ways in which an operation otherwise adequate may not succeed 
are through failure to minimize hemorrhage from the scalp which, if the blood- 
pressure is abnorma!ly high, may be severe and contribute enough additional 
strain upon the patient’s resources to prevent his recovery—and the failure to 
recognize that in certain cases, especially those in which the hemorrhage has 
been large and under high pressure, mere evacuation of the hematoma must 
be supplemented by a decompressive operation. 


IV. CLINICAL TYPES OF CEREBRAL INJURY. 


We have thus far been concerned with the main principles which are 
indispensable to the surgeon in dealing with cases of head injury. We may 
now turn to the directly clinical aspects of the subject. Systematic des- 
criptions proceeding in regular order from the theoretical groundwork of the 
subject to its practical application have this great disadvantage in actual use, 
that the clinical events cannot be classified and described in a way primarily 
designed to facilitate their being easily recognized at the bedside. The sub- 
ject of head injuries has perhaps suffered to some extent from this disadvantage 
in the description of its phenomena. We shall therefore attempt here a purely 
clinical classification of the main facts in regard to diagnosis and treatment. 
Of necessity, a certain amount of overlapping and raggedness of the classifi- 
cation is unavoidable; but the loss of systematic regularity may not be 
inconsistent with an increased objective reality. From the point of view of 
actual practice, cases of head injury may be roughly grouped in the following 
classes :— ; 

1. Cases of obviously grave and widespread compression of the hemisphere, 
marked by coma and hemiplegic signs, and associated with signs of basal frac- 
ture or with the graver bullet-wounds. 





sn SS a OR aa ait ec AR. EOE oi 8 




















TRAUMATIC CEREBRAL LESIONS 537 


2. Similar cases of grave injury, usually with coma, but without localizing 
signs. 

3. Cases which present mainly irritative signs. 

4. Cases presenting signs of a localized cerebral lesion but no evidence of 
widespread grave disturbance. 

5. Cases of localized injury of the skull and brain due to direct violence— 
compound depressed fractures—usually with very few if any physical signs 
of actual brain injury, though such is often obviously present—cases for the 
most part of injuries by pointed objects, pistol bullets, shrapnel, shell wounds, 
sabre cuts, ete. 

6. Cases of very slowly developing lesions—chiefly chronic subdural hemor- 
rhage. As already explained, this class will not be dealt with in this paper. 

1. Grave and extensive Hemispheral Compression.—The patient after an 
injury, usually severe, develops concussion, and when this has passed off 
becomes, after a more or Jess prolonged lucid interval, profoundly comatose. 
Examination shows hemiplegic signs (flaccidity of limbs and face, alterations 
in reflexes, elevation of temperature on paralyzed side). If the condition 
is allowed to progress, pupillary changes appear from mid-brain pressure (con- 
traction succeeded by dilatation on side of lesion, followed by similar changes 
on opposite side), and then irritative bulbar symptoms—stertorous respiration, 
slow pulse, high blood-pressure. 

In such cases, the lesion is a hemorrhage of the extradural, acute subdural, 
or intracerebral type; but it is of little importance to decide which, since the 
side of the lesion is known. In the eatradural form there is usually a clear 
interval of consciousness between the concussion and the onset of coma. The 
interval lasts from half an hour to several hours—the more active the patient, 
the shorter the interval, as a rule. During this period headache and giddiness 
are complained of. Before the onset of coma the headache gets worse, and 
the patient becomes restless and possibly violently excited. There is a frac- 
ture passing through the temporal fossa, and through it extravasated blood 
may pass, causing a deep-seated induration. 

In the subdural form, of the acute type now under consideration, the interval 
between the concussion and the onset of other symptoms may be short or 
altogether absent. The sudden production of a widespread venous congestion 
of the cortex by the rapidly spreading hemorrhage is apt to cause an extreme 
development of mental excitation, often of maniacal violence. The patient 
may suddenly pass from the quiescence of concussion into this state of active 
and even dangerous excitement. After lasting for an hour or two, sometimes 
much less, sometimes much longer, the excitement is replaced by coma. The 
further development resembles that of the extradural form. 

The intracerebral form cannot usually be distinguished from the others. 
It may be suspected if the hemiplegic, and possibly the pupillary signs, come 
on before the coma has become profound. 

TREATMENT.—As soon as the diagnosis of hemispheral compression can: 
be made, operation should be undertaken. A large flap should be turned 
down over the temporal region. It is not generally desirable to make a bone 
flap, as the procedure lengthens the operation and increases the loss of blood, 
both of which complications are urgently to be avoided. An opening is made 
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in the temporal fossa. An extradural hematoma can be evacuated through 
a relatively small opening 14 to 2 inches square. The clot should be removed 
by gentle irrigation. It is always desirable to incise the dura to see if there is 
intradural bleeding or increased intracranial tension. If the hematoma is 
intradural, a larger bone opening is generally necessary. If, after the clot has 
been evacuated, the brain bulges strongly into the opening, a definite decom- 
pression is necessary, and the bone may be removed until there is a. gap of 
3 by 4 inches. Such bulging is apt to occur if a large hemorrhage has been 
allowed to accumulate for several days. Failure to provide for decompression 
may be fatal under such circumstances. Drainage is not usually necessary. 
The dura should never be sutured. 

An intracerebral hematoma usually becomes obvious after a large opening 
has been made and the dura freely incised, either by showing its dark colour 
through the brain substance, or by actually bursting its way to the surface. 
The cavity in the brain may be gently irrigated with hot saline solution. It 
is useless to put a tube into it. If there is reason to expect that further oozing 
will not find its way to the surface, part of the outer wall of the cavity should 
be cut away. The dura is of course left open. Drainage may usually be 
dispensed with. 

2. Obviously Grave Injury without Localizing Signs.—This is a most 
difficult class of case, but unfortunately a comparatively common one. There 
is evidence of severe injury, usually including fracture of the base, with ex- 
ternal hemorrhage and possibly orbital extravasation. Similar conditions are 
produced by the graver bullet-wounds with complete transit through the skull. 
After severe concussion, the patient passes without a distinct interval into a 
state of more or less complete coma. This is often not profound ; the patient 
may make occasional irregular movements or, if the Cheyne-Stokes’ pheno- 
menon is present, rhythmic ones. Painful stimulation often calls forth some 
partial response such as a groan, a grimace, or a movement of the stimulated 
member. Some irregular rigidity of the limbs is common; the reflexes may 
be exalted, or difficult to get. The pupils usually show no definite change, 
though irritative phenomena (contraction and fixation) and less commonly 
paralytic phenomena (dilatation and fixation) are sometimes present as the 
sole evidence of any focal injury. Irritative bulbar signs are apt to occur, 
but in an incomplete form; the pulse and respiration may be slow, but the 
blood-pressure is not commonly elevated. 

The whole picture indicates widespread damage to the brain, with perhaps 
a small amount of scattered hemorrhage, but no large hematoma. Such 
cases, when of a severe grade, are usually fatal, the cause of death being a 
gradual failure of the bulbar centres, often combined with lung complications. 
Milder cases may slowly recover spontaneously. The patients are apt to 
develop pneumonia, and sometimes meningitis occurs from infection through 
the basal fractures. The amount of damage to the bulb seems to be most 
commonly the factor which determines the issue of the case. 

TREATMENT.—Generally speaking, no direct treatment of the cerebral 
condition is possible, because there is no definite focal lesion to be attacked. 
The surgeon will sometimes be tempted to do a sub-tentorial decompression 
when the bulbar symptoms are at all prominent. In such cases death without 
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the operation is practically certain, but it must be admitted that in face of 
the widespread general damage, the chance of success offered by the operation 
is very small. If the coma should become profound or be persistent for several 
days or even weeks, that would in itself constitute a localizing symptom of 
pressure in the superior chamber, and should be met by a temporal decom- 
pression. In such a case, usually nothing but marked increase of tension is 
found, but occasionally an otherwise symptomless hemorrhage is encountered. 
The result of such treatment is usually very satisfactory. 

3. Cases which present mainly Irritative Signs.—As has already been 
insisted upon, it is of the utmost importance for the surgeon steadily to 
keep before him the significance in terms of cerebral function of the various 
symptoms met with. This appliés particularly to irritative phenomena, which, 
though often dismissed as hopelessly irregular, are capable of interpretation 
just as exactly as are paralytic phenomena. Three groups are to be included 
in this class. In all of them irritative symptoms are predominant; in all, 
therefore, a condition of venous obstruction of the affected part of the brain 
must exist, with a consequent increased excitability :—(i) Cases of severe head 
injury in which there is, as a preliminary to the graver symptoms, a period 
of marked mental excitement. (ii) Cases of ‘cerebral irritation’ of the 
classical type. (iii) Cases of focal (Jacksonian) epilepsy developing as a 
symptom (not a late sequel) of head injury. 

i. Cases of severe head injury with mental excitement. 

This type has already been referred to under Class 1. It is mentioned 
again here because of its extreme diagnostic importance. When a large surface 
of the cortex is suddenly thrown into a condition of venous congestion by com- 
pression by a diffuse hemorrhage, the increased excitability characteristic of 
that state is produced in its most extreme form. These conditions are most 
perfectly satisfied by an acute diffuse subdural hemorrhage. The subject of 
such a lesion is apt to pass from the state of concussion into a state of restless 
irritability which may very easily become one of maniacal excitement. There 
is little or no mental confusion; the patient appears to be conscious and 
responsible, but is resentful of control, aggressive, insolent and refractory. He 
may refuse to submit to any examination, and in face of persistent attempts 
may become dangerously violent. The resemblance of the condition to that of 
a man ‘fighting drunk’ is indistinguishably close ; in fact the two states are 
practically identical, and constitute one of the most serious of diagnostic prob- 
lems. It has often happened, and it still not infrequently happens, that such a 
patient is handed over to the authorities to be transferred to the police-cell, 
in which he is found a few hours later, comatose and dying. This is perhaps 
one of the most serious errors in diagnosis that it is possible to make. It is still 
made because, in discussing the diagnosis between alcoholism and compression, 
the attention of surgeons has generally been concentrated upon the differenti- 
ation of the comatose stages of the two conditions—a matter which presents 
no serious difficulty—to the exclusion of the much more arduous problem of 
discriminating between the two forms of delirium. A diagnosis here may in 
fact be impossible, and a solution only obtained by keeping the patient under 
observation. Generally, the delirium of compression is more impenetrable to 
external influences than that of alcohol; the patient may display evidences 











540 THE BRITISH JOURNAL OF SURGERY 


of severe headache; and if examination is possible, some difference in the 
reflexes may already be present. 

TREATMENT.—It is clear that if a diagnosis of subdural hemorrhage could 
be made at this period, an operation should be undertaken at once. It is 
extremely unlikely that enough evidence to justify such a course could be 
collected, and generally it will be necessary to wait until some definite 
paralytic phenomenon has appeared. 

ii. Cases of classical ‘ cerebral irritation.’ 

Here the patient, after the evidences of concussion have passed, displays 
exaggerated phenomena of reaction, which increase until, by about forty-eight 
hours from the time of the accident, the typical state of cerebral irritation is 
reached. The patient lies on his side with his limbs flexed, resents any kind 
of stimulation or the making of any effort. The pulse is usually quick, but 
sometimes decidedly slow, the temperature raised; there may be vomiting, 
and there is always severe headache. 

If the patient is questioned, he answers slowly and unwillingly, but with- 
out mental confusion. If the answer involves much mental effort he ignores 
it, and if the question is persisted in he may display great irritation. When 
he is left alone he lies inert, and makes no spontaneous effort. Occasionally 
there are twitchings of the limbs, and sometimes there is restlessness and, 
especially at night, delirium. The mental symptoms may occasionally be 
more marked, and a continuous active delirium with some mental confusion 
develops. 

The condition is one of diffuse moderate venous congestion due to the 
pressure of an oedema, which in turn is the consequence of multiple foci of 
contusion, and possibly small hemorrhages. The severity of the irritative 
phenomena is less marked than that met with at the onset of acute subdural 
hemorrhage, because the development of the vascular disturbance is slower, 
and probably its degree less profound. 

TREATMENT.—Spontaneous recovery usually occurs, as is well known, 
but is particularly likely to be followed by various sequele, such as persistent 
headache and giddiness, failure of memory, alterations of disposition, and 
even epilepsy. Sometimes, moreover, the condition is apt to persist for weeks 
unchanged. 

For these reasons, cases at all severe should not be allowed to run their 
course, but a temporal decompression should be done. This allows of the 
more rapid subsidence of the cedema, and during the process protects the brain 
from the effects of prolonged circulatory disturbance. 

ili. Cases of Jacksonian epilepsy developing as a more or less isolated 
symptom. 

These are mentioned here for the sake of completeness, but fall more 
logically within the next class. 

4. Cases presenting, as the sole or chief manifestation, signs of a Localized 
Cerebral Lesion.—These are mainly cases of cortical hemorrhage consequent 
upon direct or polar contusion, the bleeding coming from cortical vessels of 
moderate size, and being localized possibly by the arachnoid membrane and 
network. They are, as might be expected, particularly likely to be associated 
with the state of cerebral irritation. The signs of the focal lesion of the cortex 
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vary with its situation, and may be present from the first, or, more commonly, 
become manifest after several days, or possibly a week or two. 

One of the most fixed clinical types is that due to a cortical hemorrhage 
involving the motor area. Here, after a week or ten days of more or less 
marked cerebral irritation, as a rule definite Jacksonian fits begin, followed by 
evidence of paresis of the affected limb. A paresis of monoplegic or hemi- 
plegic type may develop without being ushered in by fits. The focal symptom, 
again, may be a hemianopia, an aphasia, or a word-blindness, according to 
the situation of the lesion. 

TREATMENT.—Operation to evacuate the hemorrhage must be under- 
taken as soon as the diagnosis can be made, and will be planned according to 
the region indicated by the lesion—occipital, parietal, central, inferior frontal, 
as the case may be. 

5. Cases of Localized Injury to Skull and Brain due to Direct Violence— 
Compound Depressed Fracture.—The essential feature is that the brain injury, 
however extensive it may be, is single and is distributed about the place where 
the skull is fractured, so that the disturbance of the brain substance is most 
marked at this spot and diminishes progressively away from it. The fracture 
of the skull is usually comminuted, the fragments being driven inwards, and 
there is practically always a more.or less extensive wound of the scalp com- 
municating with the interior of the skull.* 

There is usually a remarkable absence of the phenomena of concussion 
and of evidences of distant injury. Therefore, unless the wound is very severe, 
or spreading sepsis ensues, the prognosis in general is surprisingly good. It 
has long been known in civil as in military surgery, that injuries of the brain, 
provided only they belong to this class of directly produced lesions. are often 
capable of recovery when at first sight the surgeon is inclined to give an 
absolutely hopeless prognosis. The pathology of head injuries furnishes a 
satisfactory explanation of these remarkable recoveries. 

The class under consideration includes the great majority of head injuries 
received in warfare. The various ways in which they may be inflicted have 
already been enumerated. 

The problems of diagnosis are not usually difficult. When the scalp 
wound is very small (punctured fracture) the absence of concussion symptoms 
must not be allowed to distract attention from the fact that the brain has been 
injured. In most cases, from the very nature of the injury, foreign substances 
have been driven into the brain; such may be fragments of skull, scalp, and 
clothing, and the object that has caused the wound—bullet (usually pistol or 
shrapnel), shell fragments, etc. A skiagram should therefore always be taken. 
In cases not seen soon after the accident, accumulations of blood or pus may 
cause the development of cerebral symptoms. Unless the injury has directly 
affected some part, a lesion of which produces immediate signs, there will 
usually be no primary cerebral symptoms. 








* It must be pointed out that the head injuries of infants—-a subject presenting many 
special characteristics—are .not dealt with in this paper. In consequence, the only class of 
patients in whom depressed fractures without a scalp wound are at all commonly found is 
expressly left out of consideration. 
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TREATMENT.—In all other classes of head injury we have repeatedly 
insisted that the treatment must be based upon evidence of cerebral injury: 
that is to say, the surgeon must regulate his operative interference solely upon 
the evidence collected by systematic neurological examination of the patient. 
This principle does not apply to the type now under consideration. All of 
these cases demand primary surgical interference, whether they display cerebral 
symptoms or not. The chief object of such treatment is the limitation of 
sepsis, the removal of fragments of bone and other foreign substances from 
the brain, and occasionally the provision for the escape of collections of blood 
and disorganized brain tissue. 

It will be seen also that this treatment differs from that which has been 
found most satisfactory in gunshot fractures of the extremities. In such 
eases it is generally acknowledged that any primary operative interference 
with the fractured bone is to be avoided, for it is found that the soft parts 
may be seriously infected without the bone being also involved. An operation 
on the fracture therefore conveys infective material to the previously un- 
affected bone. In gunshot injuries of the skull the fracture is in close 
relation to the surface wound, and can scarcely fail to participate in its 
infections. There are, moreover, two especial reasons why such cases should 
not be treated by purely expectant methods: first, the great danger that 
spreading infections of the brain and meninges may start from the collection 
of pulped brain, blood, fragments of bone and foreign substances which is 
apt to be retained in the wound; and secondly, that grave interference with 
the function of the brain is likely to result from the retention of such materials, 
even if healing should occur without suppuration. 

The surgeon must keep in mind the importance of doing no further 
damage and of avoiding any risk of actually spreading sepsis. The primary 
removal of foreign substances deeply embedded in the brain is not always an 
indispensable necessity, and the satisfaction of recovering a bullet should not 
be allowed to tempt the surgeon into enterprising explorations at this early 
period. 

If the patient is seen soon after the injury, the following treatment 
should be carried out as far as the circumstances allow. An anesthetic 
should be given, and the scalp about the wound should be shaved and 
cleansed. It may be necessary to enlarge the skin wound to permit of the 
proper inspection of the damaged parts. Depressed and loose fragments of 
bone, and foreign substances such as are accessible to gentle and cautious 
examination, should be removed. Any badly damaged and befouled skin 
should be cut away, and the wound left widely open. The whole of these 
manipulations may with advantage be carried out under continuous irrigation 
with sublimate lotion (1—-1000 to 1—2000). 

The wounds of entry and exit due to the transit of a bullet through the 
skull must be regarded as coming within the class of localized injuries here 
considered, and be dealt with accordingly. Many of such cases, however, 
will show evidence of gross intracranial hemorrhage, and of course urgently 
demand surgical treatment under that category as well. 

Should the patient not come under treatment until some days after the 
injury, infective conditions may already have developed. Nevertheless the 
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same treatment as that already described must be carried out, whether cerebral 
symptoms have appeared or not. 

The wound in all cases should be treated by large wet dressings frequently 
changed. Whether or not these are impregnated with antiseptic substances 
seems to matter much less than whether or not they are kept moist and 
renewed often. The familiar boracic fomentation, which when carefully 
prepared and properly applied may be regarded as a typical wet aseptic 
dressing, is perhaps as satisfactory as any. 
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THE OPERATION OF RIB MOBILIZATION IN THE 
TREATMENT OF PHTHISIS. 


By H. MORRISTON DAVIES, Lonpon. 


In devising a new formal operation, it is rarely possible to foresee so exactly 
all the details, that no part of the technique is found to require any modifica- 
tion in view of experience in the actual performance of it. The possibility 
of such modification need not in any way detract from the merit of the 
original conception, yet may materially improve the operation and the results 
obtained in one way or another. 

Such is the case with the operation of rib mobilization for producing 
collapse of the lung in phthisis, when a nitrogen pneumothorax is impossible 
owing to the presence of adhesions between the visceral and parietal layers 
of the pleura. To Wilms belongs the credit of conceiving the idea and 
working out the theoretical details of the operation of ‘ Pfeiler Resektion.” He 
advocates the removal of 3 to 4 cm. of the posterior part of the first seven or 
nine ribs, and of a similar length of the costal cartilages of the first five or 
seven ribs; the operation to be done in two stages. The intermediate parts 
of the ribs, together with the intercostal muscles and adjacent soft tissues, 
being no longer fixed, are displaced in three directions. They sink in towards 
the mediastinum; they drop downwards from 1 to 8 in.; they tilt down- 
wards (bucket-handle action). 

The results obtained by Sauerbruch and by myself from this operation 
have been very satisfactory ; but I have found that the benefit is to a great 
extent dependent upon the amount of rib and cartilage removed; and that 
further, while the shock produced by the operation is not great, yet the pain 
which results from the division of many ribs may be very considerable, and 
persist for several days. My intention in this paper is, on the one hand, to 
call attention to the necessity of free rib resection, and on the other to indicate 
the means whereby the shock of the operation can be further diminished and 
the after-pain to a great extent abolished. 

The object of the operation of rib mobilization is to obtain the maximum 
degree of collapse of the affected lung (and consequent immobility of that 
organ) by producing collapse of the chest wall on the same side. . Wilms has 
rightly emphasized the importance of completely mobilizing the first rib. 
To it are suspended the other ribs; and therefore, unless it is free, the dis- 
placement in the downward direction and the tilting cannot take place to an 
efficient degree. He does not, however, seem to have realized the necessity 
of breaking the rigid are at the lower part of the chest, by the division of 
the costal margin. I have found that unless this is done—that is, unless 
an adequate section is taken out of the costal margin—however free the 
mobilization of all the upper ribs may be, the collapse of the chest wall is 
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comparatively slight. The difference in the amount of collapse is easily seen 
in the two accompanying tracings (Figs. 288, 289) drawn to scale from 
radiograms. The resection of the costal margin is done at the end of the 
second stage, and I now make it a rule to cut away enough of the cartilage 
to leave a gap that shall not be less than } in. during the phase of respiration 
which is accompanied by the greatest degree of approximation. 

In the prevention of shock, the importance of cutting off the nerve 
impulses from the field of the operation by local anzsthetization of the area 
has been repeatedly called attention to by Crile and others, and the principle 
of anoci-association is now recognized. While appreciating that the combina- 
tion of novocain, or of quinine and urea, with a general anesthetic, assists 
in the prevention of shock, and enables a perfect anesthesia to be obtained 
with the use of a minimal amount of chloroform, I have never obtained a 
local anesthesia of more than a few hours’ duration by such a method. 





Fic. 289.—The dotted line shows 


Fic. 288. — The dotted line shows extent of collapse of chest in Case 1, 
extent of collapse of chest after Wilms’ after Wilms’ operation of rib mobiliz- 
operation of rib mobilization. Por- ation. Portions of seven ribs resected 
tions of seven ribs resected posteriorly posteriorly and all costal cartilages 
and four costal cartilages anteriorly. and costal margin anteriorly. cf., Fz. 
(1 natural size.) 295. (% natural size.) 


In the operation of rib mobilization, a drug is needed which, when 
injected into the intercostal nerves, will produce a local anesthesia lasting 
for at least a week, and preferably a regional anesthesia lasting for at least 
a month. 

The injection of absolute alcohol into the proximal part of the intercostal 
nerves during the first stage of the operation has a fourfold beneficial effect : 
(1) A perfect anesthesia can be maintained with a minimum quantity of 
chloroform ; (2) The pain caused by the cut ends of the ribs irritating the 
pleura and adjacent soft tissues is abolished by the local anesthetic action 
of the alcohol on the one hand, and on the other by the diminution of the 
movements of the side of the chest. following on the paralysis of the nerves 
supplying the intercostal muscles; (3) The field of the operation at the second 
stage (removal of the costal cartilages) is to a great extent anesthetic. (There 
is some overlap in the superficial tissues from the descending branches of 
the cervical plexus and from the intercostal nerves of the opposite side) ; 
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(4) The paralysis of the intercostal muscles allows probably a greater degree 
of collapse of the chest wall. 

The difficulty is the anesthetization of each of the intercostal nerves 
with a few minims only of the aleohol. One reason for this is that in cases 
of fibrosis of the lung, the ribs become approximated to each other: the 
intercostal muscles can no longer be accommodated between the ribs, and 
are displaced outwards, forming a semicircular ridge raised above the level 
of the ribs. The depth of the nerve below the surface of the external inter- 
costal muscle is therefore to some extent a matter of guesswork. Another 
reason is that, at the level of the angle of the ribs, the position of the nerve 
is not constant; it may be situated between the two adjacent ribs, or some- 
what nearer the upper than the lower. If it were possible to inject a large 
quantity of absolute alcohol, the nerve could be anesthetized with certainty ; 
but I do not like to use more than about 5 min. to each nerve, lest sloughing 
of the tissues should be produced. This technique was, however, successful 
in a girl, age 8, on whom I did the operation of rib mobilization ; she felt no 
pain after either operation, except at the upper end of the anterior wound. 

Technique of the Operation.—The patient is kept in bed for about a 
week before the first stage is done. At least three hours before the opera- 

tion, the patient has a large cupful of cocoa with half an 
7= ounce of glucose; and a hypodermic injection of } gr. of 

SB 3 morphia and 75 gr. of atropine immediately before the anzs- 





Wn thetic. Chloroform is used in preference to ether. This treat- 
( ment applies to both operations. 

| Stage 1.— 

The patient is 

placed on the 

ee rere " # operating table 

SN WAND eit the affected 





side close to the 
edge. He lies 
tilted over on 
the sound side, with the buttocks supported on a sandbag, and an assistant 
steadying the upper shoulder. It would be preferable for many reasons. if 
the patient were tilted on to his face, lying on the affected side: but in this 
position it is impossible effectively to displace the scapula outwards, and 
the space available for access to the posterior parts of the upper ribs is so 
small that the difficulties of resection are greatly increased. 

A vertical incision is made along the outer border of the erector spine. 
The incision extends upwards into the neck to at least one inch above the 
first rib, and downwards to at least one inch below the lowest rib to be 
resected. This cut extends through skin and muscle down to the ribs and 
intercostal spaces. The edges of the incision are strongly retracted, and a 
special retractor with a serrated edge (Fig. 290) is of great assistance in 
holding back the muscles and scapula. At this stage in the operation the 
injection of absolute alcohol is made; 5 min. into each intercostal space, 
injected as far back as possible. The point of the needle should pierce the 
external intercostal muscle a little above the centre of the space. Where 


Fic. 290.—Author’s retractor. 
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the injection has been successful, the chloroform anesthesia can be lessened 
for the rest of the operation. It can sometimes be recognized if a nerve has 
escaped injection, by the patient reacting to painful stimuli, under the 
lightened general anesthesia, in a particular segment but not in others. 

The next step in the operation is the stripping of the periosteum from 
the ribs* for some 6 cm., and removing the exposed segment of bone. It is 
advisable to begin with the fifth or fourth rib, then to work upwards to and 
including the first, and after that downwards to and including the eighth or 
ninth, cutting through each rib as it is exposed. The special bone forceps 
which I use are illustrated in Fig. 292. The blades are narrow and the 
cutting edges reach to 
within } in. only of 
the points, which are 
rounded off. The diffi- 
culty in this part of eA 
the operation is the ex- Fic. 291.—Author’s modification of Doyen’s periosteal elevator- 
posure of the first rib 
and the separation of the periosteum and soft tissues from off the anterior margin. 
This must be done with great caution, owing to the close relationship of the 
8th cervical and Ist dorsal nerves, the lowest trunk of the brachial plexus, 
and the subclavian artery. These structures cannot be seen, and injury to 
them is avoided only by keeping the raspatory close to the bone. Before 
dividing this rib I pass a small copper retractor, the end of which has been 
previously bent in the form of a hook, round the anterior margin of the bone, 
and cut through the rib with the point of the forceps resting against the 
retractor. In a very muscular person the second rib may be mistaken for 











Fig. 292.—Author’s bone forceps. 


the first until its shape has been exposed, owing to its depth and the difficulty 
of access to it. The divided muscles are stitched togethcr with catgut, and 
the skin wound closed without drainage. 

Stage 2.—The patient lies flat on the back with the arm to the side. A 
vertical incision is made ? in. from the lateral sternal line, extending from over 
the clavicle above, to 1 or 1} in. below the costal margin. This incision 
divides skin and muscle down to the costal cartilages. The edges of the wound 
are retracted so as to expose the whole length of the cartilages. Should any 
of the intercostal nerves have escaped anesthetization by alcohol during the 





* The ordinary Doyen periosteal elevator cannot be used for the upper ribs owing to 
the depth of the wound. The elevator must be made as shown in Fig. 291. 
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first stage of the operation, they must now be injected: the needle being 
inserted immediately below the lower border of the anterior end of the corres- 
ponding rib. The perichondrium strips only with great difficulty, and it is 
much easier to free the cartilages by dissecting from off the margins the 
external intercostal fascia and the internal intercostal muscles. In _ this 
operation all the cartilages from the second downwards, to and including 
the costal margin, should be freed before they are divided. As each cartilage 
is isolated, a piece of gauze is packed between it and the underlying pleura, 
to prevent the constant to-and-fro flapping movements of this membrane 
with each respiration. The second costal cartilage is now resected, so as to 
give easier access to the first. The first cartilage is closely bound to the 
clavicle by the short costoclavicular ligament and by the subclavius muscle 
and costocoracoid ligament. These structures must be cut away from the 
anterior surface, and the intercostal muscles from the inferior border, of the 
cartilage. With a blunt dissector the soft tissues can then be separated 
from the posterior surface and superior border. This must be done with 
great care, owing to the close relation of the subclavian vein to the superior 
border, and of the innominate vein and internal mammary artery and vein 
to the posterior surface. If the arm is drawn upwards during this stage of 
the operation, the exposure of the anterior surface and upper border of the 
cartilage is improved. When the cartilage is isolated, a copper retractor, 
curved as for the posterior part of the rib, should be passed under the cartilage, 
which is excised by cutting downwards with a knife on to the retractor. 
After this step has been accomplished, all the remaining cartilages are excised, 
_and sufficient of the costal margin, so that the cut edges are still separated 
by about } in. at the moment of maximum approximation of the ribs to the 
sternum. 

As the support afforded by each of the cartilages is removed, the corres- 
ponding part of the chest wall sinks in towards the middle line, so that by 
the end of this stage of the operation an immediate and marked collapse has 
taken place. During this collapse, pus containing cavities may be rapidly 
emptied, and the bronchi flooded with the secretions. It is necessary, -there- 
fore, that the anesthesia should be so light that the coughing reflexes are 
not abolished, and that at the first suggestion of the accumulation of 
secretion in the bronchi, the cartilage resection should for the moment be 
discontinued. 

The divided muscles are now stitched together with catgut, and the 
wound closed without drainage. The dry dressing is held in place by a many- 
tailed bandage with shoulder-straps. In putting on this bandage, an 
endeavour should be made to apply the bandage with sufficient firmness to 
keep the affected side of the chest collapsed, yet not so tightly that it interferes 
with the movements of the opposite side, or that the bandage has to be 
loosened subsequently ; the reason for this caution is mentioned later. 

After - Treatment.— Although both operations are severe, yet with 
the precautions I have already indicated, they cannot be regarded as 
dangerous. The danger lies rather in the subsequent reactions, during which 
the possibility of the dissemination of the tubercle bacilli must be borne in 
mind. It is necessary, therefore, that these reactions should be inhibited as 
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far as possible, and in connection with this, the temperature chart reproduced 
in Fig. 293 will repay careful study. 
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Fic. 293.—-Case 2. Temperature chart. 


N 
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From at least a week before the first stage of 
the operation, until such time after thé<second 
stage as the temperature has become*settled, the 
patient must be kept absolutely in bed and as 
quiet as possible. After neither operation should 
the dressings be changed until the stitches are 
taken out. In Fig. 293 can be seen the rise of 
temperature following on the loosening of the 
bandage on the second day, and dressing of the 
wound on the fifth day, after the second opera- 
tion. 

It is scarcely necessary to emphasize the in- 
junction that no injections of tuberculin should be given for at least three 
VOL. II.—NO. 8. 38 

» 


bial 
UA | 


Wil 
PEPTUEEPUUEE Paap e bee pea 


roekn 


BSA EGE ee es 


Rae weoee aaes 


FAHRENWEIT'S SCALE 


a- 


Pydtdd 
PPP TEEEP PEPE P PPE ebb 


DEPP PEEP LEER Pai 
PEPeEP ere eee eee aa 


Phypdddd 





itl 
bddadi 
bidd 
il 
tid 
Ittt 


Vl 











550 THE BRITISH JOURNAL OF SURGERY 


weeks before the operation, and I personally am strongly opposed to such 
injections even subsequently. 

Proper sleep, induced by morphia if necessary, and later by trional and 
aspirin when needed, is essential, as is also careful regulation of the bowels 
and of the diet. The patient should not be overfed. 





Fic, 294—Case 2. Skiagram of patient before operation. 


The interval which is allowed to elapse between the first and second 
stages is of the greatest importance. Without doubt the sooner the second 
operation is done after the first the greater wil! be the collapse, since fibrosis 
and re-formation of the bone from the stripped periosteum will, during the 
subsequent weeks, gradually fix the posterior free ends of the ribs. On the 
other hand, the good results of the operation may be frustrated, or even a 
rapid dissemination of the tubercle bacilli be produced, if the second stage 
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is done before the reaction following on the first operation has completely 
subsided. It is probably never safe to do the second operation sooner than 
a fortnight after the first: the interval may, however, have to be a month 
or even six weeks. The danger is so serious that it is wiser to wait too long 
rather than too short a time. 











Fic. 295.—Case 2. Skiagram of patient after operation of rib mobilization according 
to the technique described in this paper. (The skiagrams in Figs. 294 and 295 are repro- 
duced by courtesy of Dr. Ironside Bruce). 


Subsequent Progress of the Case.—Before discussing this, it is 
necessary to recapitulate certain well-known facts. Phthisis, as it progresses, 


ceases to be a simple granuloma of the lung; it becomes complicated to a 


greater or less extent by secondary infections, and by changes in the larger 
bronchi at the hilum, which lead to a chronic bronchitis, and later to a 


bronchiectatic condition. Of these two complications, the involvement of 
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the bronchi has a considerable influence on the prognosis after rib mobiliza- 
tion. The collapse of the chest wall exercises its main influence on the 
parenchyma of the lung, while the compressing effect at the root of the lung 
is less marked. It is therefore obvious that, while cavities in the lung can 
become obliterated, the compression may not be sufficient to obliterate the 
rigid and dilated bronchi. It is probable, however, that in the less affected 
cases, so far as the bronchi are concerned, some compression of the lumen 
of these tubes occurs immediately after operation, and that this compression 
is maintained at any rate, or even increased by the constricting effect of the 
fibrous tissue. 

After the second stage of rib mobilization has been done, there is an 
immediate diminution of the cough, and in the amount of the expectoration. 
As soon as the post-operative reaction has passed off, the patient’s general 
condition shows continuous and marked improvement. The temperature 
drops to normal, the pulse becomes slower, and the appetite improves. After 
the initial improvement, the rate of the subsequent advance depends to some 
extent on the condition of the patient before operation, and on the amount 
of secondary change in the bronchi. It is obvious that a patient who has 
been confined to bed for two or three years cannot resume activity so soon 
as one who has not been bedridden, and that a patient who has suffered from 
severe toxemia has less power of rapid recovery than one in whom the 
secondary infections have played a minor part. 

Yet even under the most disadvantageous circumstances so far as 
wasting, secondary infection, and bronchiectatic complications are concerned, 
the operation of rib mobilization can produce a substantial amelioration of 
the condition, as is shown in the following brief summary of one of my 
patients :— 


Case 1.—C.A., age 26. He had had phthisis of the left lung for seven years. 
Cough and profuse expectoration, specially on moving and in the early morning ; 
severe haxmoptysis on three occasions; fever, shortness of breath, palpitations, 
and wasting. Rib mobilization was done in August, 1913; seven ribs resected 
posteriorly; costal cartilages and margin anteriorly (see Fig. 289). Seen again in 
Dec., 1914, he told me that since the early summer he felt better than at any time 
during the last eight years, and could do six hours good work a day. This despite 
the persistence of some cough and expectoration, due mainly to the secondary 
bronchiectatic changes. 


The results that can be obtained under more satisfactory circumstances 
will be seen in the account of the patient detailed below. 

In brief, it can be said that there is an immediate and striking im- 
provement from the operation; that the improvement increases during the 
succeeding three months, but that it may be six months or even longer before 
the maximum benefit has been reached. 


Case 2.—The following is 2n account of a patient, Mrs. M., who was sent to me 
by Dr. Latham for the operation of rib mobilization. She had suffered from 
phthisis for over three years, and for a considerable portion of that time had been 
under treatment in a sanatorium. Tuberculin had been given, but owing to the 
reactions produced, the injections were discontinued. Nitrogen displacement had 
been tried, but the lung was found to be firmly adherent to the parietal pleura. The 
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disease, which affected the left side, had been steadily progressive. The lung was 
extensively fibrosed, and contained three cavities (Fig. 294). The right lung was 
but little affected ; signs which had developed at one period had disappeared later. 
There was constant cough, accompanied by a considerable amount of expectoration ; 
morning vomiting for the last six months ; the night’s rest was always disturbed by 
the cough, but the general nutrition of the patient was excellent. The temperature 
from July, 1911, until Dec., 1913, showed a daily variation from 14° to 2° F; the 
evening temperature fluctuated at various times from 98°6° to 101°. From Dec., 
1913, to August, 1914, the temperature was similar to that shown on the first ten 
days of the chart (Fig. 293). The sputum contained tubercle bacilli as well as 
numerous other organisms. 

Rib ilization was done in accordance with the technique described above. 
At the first stage on Sept. 6, from 3 to 6 cm. of the first eight ribs were removed 
through the posterior incision. The injection of the nerves with alcohol was only 
partially successful. At the second stage, on Sept. 22, the costal cartilages and 
some 5 cm. of the costal margin were removed. and the anesthetization of the inter- 
costal nerves was completed. 

After the first operation there was but I'ttle reaction, and at the end of a week 
the temperature dropped to normal (Fig. 293). After the second operation there 
was, however, a severe reaction. The first marked rise of temperature appeared 
after loosening part of the bandage, which was uncomfortably tight. The dressing 
was changed on the fifth day, and, as can be seen on the chart, this was followed by 
a further rise of temperature, up to 104°. From this day the fever gradually sub- 
sided. There was marked diminution of the cough and of the expectoration ; the 
morning vomiting ceased. 

A fortnight after the operation the evening temperature began again to rise. 
There were two possible suggestions to account for this: either that the fever war 
indicative of a reaction; or, as the rise was coincident with the diminution of thy 
expectoration, that some retention of secretion had been caused by the collapse. 
On Oct. 18, absolute rest in bed was advised by Dr. Latham, and within two days 
the fever disappeared without any associated increase in the amount of sputum. 

The general improvement of the patient was now striking. Sleep was no longer 
disturbed by cough; the expectoration was markedly diminished ; the morning 
vomiting disappeared completely ; the appetite was good; the fever had disappeared ; 
and even the journey to Mundesley Sanatorium on Nov. 12 failed to provoke a rise 
of temperature ; the pulse was slower. Further, tubercle bacilli could no longer 
be found in the sputum. The collapse of the chest wall and lung at this stage is 
shown in Fig. 295. 


On Dec. 9, 1912, Dr. Vere Pearson wrote to me about this patient: 
‘““The temperature readings have been keeping quite normal. During the 
last week the patient has bathed herself, and later sat up to lunch in the 
dining room-—both for the first time for two and a half years. 


Brief reference is necessary to the deformity produced by rib mobilization. 
It might be supposed by looking at Fig. 295 that the deformation of the figure 
must be considerable. 1t is, in fact, surprisingly little. The reason of this 
is that there is no displacement of the scapula or clavicle, and consequently 
no alteration of the curve of the shoulder. The clothes, both for men and 
women, can easily be made to hide the sinking in of the lower part of the chest. 

There is naturally a tendency to some scoliosis, but I have found that 
this can be prevented if the patient is willing to take a little trouble. 


VOL. II.—NO. 8. 










































554 THE BRITISH JOURNAL OF SURGERY 


SYMPTOMLESS RENAL HA:SMATURIA ARISING FROM 
TUMOURS, ANEURYSMS IN THE RENAL PELVIS, CALCULUS, 
AND EARLY TUBERCULOSIS. 


By DAVID NEWMAN, GLascow. 


THE appearance of blood in the urine is always a token of some diseased 
condition. That the cause is indicated by bleeding only makes the diagnosis 
difficult, and for that reason interesting to the surgeon. To make what is 
called a diagnosis by exploration, is not to make a diagnosis but a demonstra- 
tion, and is a confession that no very clear opinion has been formed before 
entering the operating room. To this we all confess. But is it not an excuse, 
unless we have exhausted every other method of enquiry ? 

In a previous article, consideration was invited to two causes of sym- 
ptomless hzmaturia—renal varix, and passive hyperemia of the kidney 
from pressure on, or torsion of, the renal veins. But in the same category 
must be included many cases due to other causes, none of which present 
symptoms or physical signs beyond the appearance of blood in the urine. 
Such cases call for consideration. 

Taking a wide view of renal hematuria, it may be said that in many 
diseases where other symptoms are present bleeding is the sign of signal 
importance, and it is only when blood appears in the urine that the patient 
seeks advice. The difficulty is what advice to give. In some lesions the 
hematuriz are symptomless throughout ; in others, trivial collateral symptoms 
and physical signs present themselves, but they are so unimportant that they 
are liable to escape observation, and are recalled only when alarm is created 
by a marked bleeding, a sign which is always conspicuous. The conditions 
to which attention will be directed are: (I) Growths in the pelvis of the kidney ; 
(II) Aneurysms of the renal artery occupying or rupturing into the renal pelvis ; 
(III) Calculus without pain; and (IV) Early renal tuberculosis. 


I._SMALL GROWTHS IN THE SUBSTANCE AND IN THE PELVIS OF THE KIDNEY. 


The absence of symptoms and of physical signs beyond the presence of 
blood in the urine is characteristic of small tumours in the pelvis or in the 
medullary substance of the kidney. 

The bleeding may be continuous or intermittent, and in all cases it is 
the first indication of disease. It is the prominent feature, and is present 
frequently for a long period before pain or any other symptom is complained 
of. Hematuria is the sign which most frequently induces the surgeon to 
make an examination of the loin; but, for the reason that the bleeding is 
small in amount and is unassociated with pain, it is often allowed by the 
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patient to go on without sufficient regard to consequences. The common 
belief that a tumour is necessarily associated with pain has, unfortunately, 
got a firm hold of the professional mind as well as that of the public. The 
absence of pain is therefore regarded as a good omen; but the absence of pain, 
from a diagnostic point of view, is a great misfortune. The most easily 
appreciated danger signal is wanting. In the early stage, pain is absent, and 
sometimes the whole course of the disease is practically painless. Suspicion 
is not aroused, and rapid progress of the disease takes place before the presence 
of the malady is suspected. 

Heematuria is rarely severe in the early stage, although cases have been 
recorded in which profuse bleeding occurred. As a rule, however, it is only 
as the disease advances that the loss of blood is sufficient in amount to form 
a distinct deposit. When the hemorrhage has commenced, it is more profuse, 
is steadily progressive, and less transient than when due to other causes, and 
it is generally spontaneous and continuous, although at intervals liable to 
aggravation.” Clots frequently form, and may cause obstruction to the escape 
of urine through the ureter, bladder, or urethra. It is then that the hema- 
turia ceases to be symptomless. 


‘<TwMOURS IN THE PELVIS OF THE KIDNEY. 

Tumours in the renal pelvis are rare when compared with growths 
involving the parenchyma. 

The following have been found: (1) Angioma; (2) Papilloma; (3) Papillary 
epithelioma ; (4) Squamous-celled Epithelioma. 

1, Angioma.—We will take the rare cases first; the commoner ones, 
however, are the most instructive. 

Tumours principally made up of blood-vessels are very uncommon in the 
kidney, and from a surgical standpoint they were for a long time regarded as 
unimportant. These growths were stated by Virchow to be most commonly 
met with forming small scarlet or purplish clusters of vessels immediately 
under the capsule ; but they may be found in the zone of limitation, and under 
the mucous membrane of the pelvis. In this situation the tumour closely 
resembles renal varix, and differs from it in that the condition is not due to 
a venous’ obstruction, but to a proliferation of small blood-vessels, capillaries, 
and intermediate vessels, forming a rich arterial plexus. 

In view of-the rarity of the condition, the following case may be of 
interest. 


Case 1.—Angioma in Renal Pelvis. Symptomless small hematurie during 
three years, gradually increasing in severity and duration; ultimately copious. No 
x-ray shadow. No enlargement of kidney. Bacteriological examination negative. 
Bleeding from left kidney. Nephrectomy. Good result. 


C. A., age 54, was admitted to the Central Home on Sept. 14, 1904, and stated 
that he first noticed blood in the urine in August, 1901, when he consulted his family 
attendant, Dr. John Service of Mossend, who gave him a prescription which, he 
said, stopped the bleeding in a few hours. The bleeding came on without warning, 
and no cause could be assigned ; it was unaccompanied by pain or by any inter- 
ference with micturition, and the patient’s general health was much as usual. Only, 
being alarmed at the appearance of blood, he was somewhat upset and nervous. 
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The amount of blood present was sufficient to impart a distinct red colour to the 
urine, but there was no deposit. 

A second hematuria occurred in January, 1902, a third in March, and another 
in November of the same year. In 1903 there were seven attacks, and during 
these the bleeding was more abundant than in the previous year, but seldom lasted 
longer than twenty-four hours. Up till the beginning of September, 1904, other 
four hematurie appeared, but none of these was very severe. From the beginning 
of the month till his admission to the Home the bleeding was continuous and copious, 
so that active treatment was demanded. On cystoscopic examination, the bladder 
was seen to be very anemic ; blood was observed flowing from the left ureter only, 
and that in considerable quantity (Fig. 296). The blood-stained urine came away 
in distinct shoots, and these occurred at regular intervals, equal in number to the 
shoots from the normal kidney. The bleeding was not increased by manipulating 
the left kidney. The orifices of both ureters were normal. No shadow was found 
with z-ray examination, and no enlargement of the kidney was made out by palpa- 
tion. Bacteriological examination of urine was negative, and the only abnormal 





Fic. 296.—Shows a shoot of blood- 
stained urine escaping from the left ureter. 
The mucous membrane of the bladder is 
very anemic, and the orifice of the ureter is 
normal. 





Fic. 297.—Angioma (a) growing from and involving the 
third uppermost papilla, and extending a third of an inch 
into the medullary*substance of the left kidney. 


constituent found was blood-corpuscles. On Sept. 20, with the assistance of Dr. 
A. L. Watson, the kidney was exposed and incised along its convex margin, so as to 
expose the pelvis. The cavity was filled with blood-clot, and blood freely flowed 
from the lower part of the pelvis. No stone could be discovered. The kidney was 
removed, and the patient made a good recovery. On section, an angioma was found 
occupying the third uppermost calix (Fig. 297), but it could not be seen when the 
organ was in situ, although it was bleeding freely. 

The tumour was quite distinct; a small irregular mulberry-looking mass. 
Unfortunately it was incised immediately after the kidney was removed, in place 
of being hardened previously, and when cut into all the blood escaped, and the 
tumour was destroyed as a specimen; a microscopic examination showed it to be 
an angioma, with a distinct limiting membrane between the growth and the renal 
parenchyma. 
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2. Papilloma.—tThis is also rare, as it is seldom that a growth originating 
in the mucous membrane is found by the surgeon or seen by the pathologist 
in its early stages. While small in size, such tumours are a cause of symptom- 
less hematuria, and at intervals the bleedings may appear for months or 
even for years before other symptoms manifest themselves. It is in this 
stage of the disease that the diagnosis is most important. It is then that 
the surgeon can interpose most favourably. When the hemorrhage has 
become continuous and severe, and is perhaps accompanied by evidence of 
obstruction by blood-clot in the ureter; when the life of a man who was 
strong a few months ago is threatened by loss of blood, and operation is 
resorted to only as a forlorn hope: then neither the patient nor the surgeon 
has the same good chance of success that he has in early operation. It is 
during the symptomless stage that we must endeavour to make a diagnosis: 
the following case is a good example. 





Fic. 298.—The mucous membrane is 
normal. The orifice of the right ureter is 
dilated and the lips swollen, while the floor 
is of a dark red colour, and a small shoot 
of blood-stained urine is seen escaping. 





Fic. 299.—Small papilloma (a) arising from the first 
and second papille: removed with sharp cutting forceps. 


Case 2.—Symptomless hematurize during fifteen months, very small at first, 
afterwards large in amount. No symptoms pointing to origin of bleeding except 
cystoscopic appearances. Blood from right kidney increased on handling organ. 
Resection of papilla and tumour. Good result. 


R. W., age 49, was admitted to the Woodside Home on May 16, 1908, and gave 
a history of repeated attacks of hematuria, which he said came on without any 
apparent cause. The bleedings began fifteen months before admission, and during 
the first twelve months were so small in amount and of such short duration that 
little significance was attached to them. 

Three months ago a considerable hematuria occurred, lasting for several hours ; 
and again, at the beginning of May, a hemorrhage which lasted over twenty-four 
hours. 

The patient was a healthy, well-nourished man, and with the exception of the 
bleeding enjoyed perfect health ; no pain in the bladder or in the renal region at 
any time, and no symptoms pointing to the cause of the hematuria. No shadow 
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with z rays, and no deposit in urine except blood-corpuscles and mucus. Bacterio- 
logical examination negative. 

The cystoscope showed the mucous membrane of the bladder to be normal 
(Fig. 298). The orifice of the right ureter was enlarged and the lips thickened, while 
the floor was unusually red, and the shoots of urine from it were slightly blood-tinged. 
On manipulation of the right kidney during the cystoscopic examination, the shoots 
were seen to become more deeply coloured and more frequent. The shoots from 
the left ureter were clear, and equal in number to those on the right side. No sign of 
enlargement or displacement could be discovered. 

_On May 27 the right kidney was explored and a soft papilloma was found in the 
pelvis, fixed to the first and second uppermost papille (Fig. 299). The growth, 
which was almost the size of a raspberry, was removed with sharp cutting cup forceps, 
along with the papille to which it was attached. The pelvis was packed with 
iodoform gauze, and the wounds in the kidney and in the parieties were sutured. 
The patient made a good recovery, and there was no recurrence of the bleeding as 
far as known (June, 1910). 

Microscopic examination of a portion of the tumour presented the following 


appearances :— 

Closely packed--villous processes formed by delicate vascular cones covered by 
epithelium. ‘The thickness and character of the epithelium varied greatly at different 
parts ; in some, a double layer of normal cells only could be seen above a clear and 
well-defined basement membrane ; in others, there was a thick covering of very soft 
transitional epithelium, supported upon a somewhat irregular and ill-defined base. 
In this. characteristic the tumour suggests a tendency to malignancy resembling that 
so ofteh seen in papilloma of the bladder. 


As in the nares, the larynx, the rectum, and the bladder, papillomata in 
the renal pelvis are usually malign clinically, although ‘histologically they 
present all the appearance of benign new formations. 

The structure of the tumour varies. The growth may simply,-form a 
flat and highly vascular villous patch on the mucous membrane of. the pelvis, 
which increases slowly in size and bleeds only occasionally: such a case 
presents clinically a long-drawn-out life history. Or on the other hand, the 
tumour may form isolated tufts, each villus being composed of a central vessel 
around which the. epithelial cells are placed several rows deep, arranged upon 
a well-defined basement membrane. At a later stage it shows a tendency to 
extend into the deeper structures. The epithelial cells infiltrate these deeper 
structures, insulating themselves under the basement membrane, and at the 
same time depart from their normal form and arrangement, and the young 
cells readily pass into the renal substance, leading to metastasis or to super- 
ficial extinction. By this process the calices may become one by one filled 
up by the growth, or it may extend downwards to the exit of the pelvis. When 
this happens, obstruction to the escape of urine may result from plugging. 
Then arise other symptoms than bleeding. 

3. Papillary Epithelioma.—This is a later stage of the condition just 
described, where the growth has extended by metastasis or by continuity. 
The characteristic peculiarity is that in the kidney, as in the bladder, one 
portion of the tumour may appear histologically to be benign, while another 
presents all the features of a malignant tumour. Hence has arisen the idea 
of so-called malignant transformation. In the pelvis of the kidney, growths 
of this kind are so rare that the opportunity of studying their history is 
small; but the strong presumption is that they are similar to those met 
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with in the bladder, where neoplasms, benign in their early life, become 
malignant at a later period. 

In an article on tumours of the bladder,2 the writer remarked :— 

‘“* With respect to the different neoplasms of the bladder, by far the most 
common are those arising from epithelial tissue—papilloma, adenoma, and 
carcinoma, and these vary so greatly in their general features, as well as in 
their microscopic appearances, that often it is very difficult to classify them 
either clinicaliy or histologically. There is little doubt that growths, benign 
in their early life, may become malignant at a later period. The older portion 
of a tumour in the bladder may present the typical structure of a papilloma, 
while the newer part shows the characteristic of a carcinoma. Sir Henry 
Thompson, after describing ‘ fimbriated papilloma’ and ‘ fibro-papilloma,’ 
states that he has met with a third type which, ‘ although related with the 
preceding, inasmuch as the basic structures are still homologous with those 
of the bladder, appears to be best indicated by using the term ‘ transitional ’ 
to describe it, as perhaps occupying a place between papilloma and a forma- 
tion of malignant type.’ ”’ 

These remarks probably apply with equal force to tumours in the pelvis 
of the kidney; but the circumstance that growths in this situation are 
comparatively rare, and are treated by excision of the organ rather than, 
as in the bladder, by simple removal of the neoplasm, renders the study of 
their life history difficult. 

Malignant papilloma of the kidney in its early development may give 
rise to bleeding only; but as the disease advances, complications very soon 
arise which so clearly point to the kidney as the source of the bleeding, that 
it is unnecessary to include this form of disease in the present article. 

4. Squamous-celled Epithelioma.—This variety is very rare. A case has 
been recorded by Kundral,3? and Halle+ has suggested the idea that these 
growths are plaques of leukoplakia which have, as a consequence of local 
irritation, taken on malignant action. The irritation may be the presence of 
a stone in the pelvis, or bacterial infection. Their tendency is to bleed. In 
fact it is the rule, so that hematuria is the only early indication of the disease. 
When the ureter becomes occluded by clot, or its walls become involved in 
the disease, other symptoms develop, such as renal pain and swelling. The 
writer has not seen any cases of squamous-celled epithelioma of the renal pelvis, 
and a careful search into the literature of the subject discovers only nine 
properly recorded cases. 


II.._ANEURYSM OF RENAL ARTERY. 


Aneurysm occupying the pelvis and rupturing into it may cause hematuria, 
and the bleeding may persist for months before any other symptoms develop, 
or, as Morris has pointed out: “‘ There may be hematuria without any direct 
communication between the renal pelvis and the aneurysm, by the extravasated 
blood burrowing inwards from the hilum and breaking into a calix or dis- 
integrating the parenchyma.’ The hemorrhage may be fatal before any 
other signs show themselves; but usually the bleeding is at first small in 
amount and gradually increases. 

The writer has seen three cases of aneurysm of the renal artery, and in 






















































560 THE BRITISH JOURNAL OF SURGERY 


all the onset of the disease was characterized in the early stage by bleeding 
only, no other symptom showing itself until clots of blood blocked the ureter 
or formed in the bladder. 

In a very interesting paper published in 1900, W. W. Keen, of Philadelphia, 
collected 13 cases published prior to that date,*® and on the question of hzmat- 
uria he remarks, “‘ One of the most important symptoms is hematuria. If 
the aneurysm is outside the kidney and does not communicate with the pelvis 
of the kidney, there will be of course no hematuria. Eventually the sac will 
probably burst into the pelvis and so produce a very profuse and probably 
fatal hemorrhage.” 

In Case 4 this was avoided by prompt operation. 

In the same year Sir Henry Morris® gives a brief abstract of 19 cases of 
renal aneurysm, and he divides them into the following groups :— 

“*“(1) True aneurysm of traumatic origin associated with false hydro- 
hematonephrosis, 1 case; (2) True aneurysm of traumatic origin associated 
with false aneurysm due to rupture of the artery and not of the sacciform 
aneurysm, 1 case; (3) False aneurysm due to the bursting of a sacciform 
aneurysm, 3 cases; (4) False aneurysm due to yielding of a thrombus in a 
ruptured artery, 1 case; (5) False aneurysm following immediately on the 
wound of the artery, 6 Cases ; (6) Aneurysm of the renal artery not of 
traumatic origin, 7 cases.’ 

The cases recorded in this article belong to the last group, and are the 
only ones of interest as giving rise to symptomless hematuria. 


Case 3.—Aneurysm of a branch of the renal artery, filling the pelvis of the 
‘left kidney. Hematuria at short intervals, at first slight, afterwards very severe 
Pain absent for first two months, afterwards very slight, and only present when 
clots plugged the ureter. Several very severe hemorrhages demanded lumbar 
nephrectomy. 


I. L., age 35, admitted to the Central Home, Aug 1, 1905. He first noticed blood 
in the urine on May 20 of the same year, when it was distinctly red, and continued 
so for two days. The urine remained clear for a week; a second but small 
hematuria appeared on May 27 and again on June 2. From then till July 23 a 
small quantity of blood appeared on six separate occasions, never lasted more than a 
few hours at a time, and in the intervals the urine was clear. 

July 25.—A large hematuria appeared and continued for six hours, and the 
following day a consultation was asked for, and the patient taken into the Home 
for a cystoscopic examination. A good view was obtained, and the bladder was 
found to be free from blood, and normal in appearance, with the exception that the 
orifice of the left ureter was dilated and the lips thickened. No blood ; but shoots 
of clear urine were seen escaping. After the cystoscopic examination was com- 
pleted the kidneys were carefully examined by palpation. The first urine passed 
thereafter contained a large quantity of bright blood. This sudden appearance of 
blood suggested that, in the absence of any lesion in the bladder, the palpation of the 
kidneys had something to do with the bleeding, which continued for a day. 

Aug. 3.—A second cystoscopic examination showed the same condition as in the 
previous one. Firm pressure over the region of the right kidney produced no effect, 
but as soon as the left kidney was palpated, a shoot of blood was seen escaping from 
the ureter, and shoots of blood continued to enter the bladder at short intervals. 
While I was examining the pladder, my assistant, Dr. D. MacKellar Dewar, made 
interrupted pressure over the kidney, and every time pressure was made a stream 
of very dark-coloured blood was seen to flow from the ureter orifice. The blood did 
not come away in regular shoots, but could be pressed into the bladder in a dark 





























SYMPTOMLESS RENAL HAMATURIA 561 


thick stream. From this circumstance it was clear that the hematuria was due to a 
lesion in the left kidney, but the exact nature of the disease could not be determined, 
as at this time there were no other symptoms or physical signs beyond the bleeding. 

Aug. 15.—Since last note, the bleeding has been frequent and more profuse, 
and on several occasions long worm-like clots have been seen in the urine; before 
these escape, the patient complains of some pain in the right lumbar region. At all 
other times he has no pain. 

He is well nourished, but thin, so that the lower poles of both kidneys can. be 
easily felt, but there is no distinct enlargement of either organ. Abdominal and 
thoracic organs healthy, with the exception of the heart. There is some hypertrophy 
and dilatation of the left ventricle and a V.S. murmur over the base (aortic) ; there 
is a clear history of syphilis contracted twelve years ago. 

An exploratory operation was advised on account of the bleeding, which was 
steadily increasing in amount. The kidney was exposed by a lumbar incision, and 
the pelvis found to be filled with blood-clot and occupied by an aneurysm. With the 
assistance of Dr. D. MacKellar Dewar, the kidney was excised along with the aneurysm, 
and the patient made a satisfactory recovery. 


Case 4,—Aneurysm of renal artery occupying the renal pelvis. Heematuria at 
first slight, afterwards very severe; no pain; plugging of left ureter with clot; severe 
hemorrhage. Lumbar nephrectomy. Cure. 

A. M., age 52 years, was admitted to the Glasgow Royal Infirmary on Jan. 7, 
1914. When first seen on July 31, 1913, he complained of hematuria of four days’ 
duration. He had frequency of micturition for some years previously, but no diffi- 
culty or pain in passing urine. Four days ago the urine became very red in colour, 
and he passed clots of blood at every act. He had pain only at times, caused by 
obstruction ; but this soon passed off when the clot of blood had escaped. At all 
other times he had no pain. His frequency became more and more marked, and he 
passed a very little urine at a time. He had no difficulty, and no pain except when 
a clot passed into the urethra, but there has been some discomfort in the lumbar 
region. The patient was admitted for a few days in October, 1913, but beyond a 
slight hyperemia of the floor of the bladder, the cystoscope failed to discover any- 
thing abnormal. There was some enlargement of the prostate, but no hzematuria 
was noticed while the cystoscopic examination was being made. 

Jan. 7, 1914.—Since October last the patient has had no bleeding until Jan. 2, 
1914, when he noticed the urine slightly red. Then it became redder, and that night 
some clots came away. He had very little pain when these clots were being passed— 
only discomfort in the abdomen immediately above the symphysis pubis. This was 
present only occasionally, and preceded the hematuria. For the first few days after 
admission the urine was quite red, but on Jan. 9 it was again clear. On Jan. 11 
the urine was clear, but contained blood on Jan. 12, and this was preceded by pain 
over the pubes. On two occasions attempts were made to use the cystoscope ; but 
a good view could not be obtained on account of the bleeding, and only masses of 
clot occupying the floor of the bladder were seen. 

On Jan. 9 another attempt was made at cystoscopic examination, a large quantity 
of blood being washed out, also many clots. Ultimately, the fluid coming away 
was quite clear, and on examination the opening of the left ureter was seen to be 
plugged with a considerable blood-clot, like a worm hanging from the orifice 
(Fig. 300). 

On Jan. 16 the bladder was again washed out without difficulty, and a good 
view obtained. The opening of the left ureter was dilated, and on my assistant, 
Dr. Thomas Kay, pressing the left kidney between the hands, shoots of blood were 
observed entering the bladder. If much pressure was exercised the quantity of 
blood escaping became very copious, and was in direct proportion to the amount of 
pressure employed. 

Jan. 17.—Last night, just after passing urine, which was highly coloured with 
blood, the patient felt that his bladder was again full, and he passed about two pints 
of what looked to the house surgeon like pure blood. On account of the extent of the 
hemorrhage, the kidney was at once exposed and removed, 2nd on examination 
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the pelvis was found to be occupied by an aneurysm of the renal artery completely 
filling the cavity (Fig. 301). 

After the operation the patient was very collapsed, and saline had to be 
administered intravenously, and later on per rectum. At the operation very little 
blood was lost, but the severe hemorrhage preceding it greatly exhausted the patient. 

Jan. 18.—Patient passed 90 ounces of urine. On Jan. 19 he passed 66 ounces, 
and it was clear, containing no blood. He made an uninterrupted recovery. The 
Wassermann: reaction was negative. 

In this case the hematuria was symptomless until the patient was admitted 
to hospital on Jan. 7, when blood-clot was obstructing the urinary flow and of course 
causing some local discomfort ; but it was Jittle more, and it was relieved as soon as 
the clot escaped. 


Aneurysms of the renal artery which are not known to have caused any 
symptoms are discovered post mortem. 





Fic. 300.—There is some hyperemia 
and staining of the mucous membrane of the 
bladder after blood-clot has been washed 
away. The left ureter is plugged by a worm- 
shaped clot which extends down to the base 
of the bladder. 





Fic. 301.—The whole of the pelvis is filled with lamin- 
ated blood-clot, and the wall of the aneurysm is adherent to 
the mucous membrane at many points, but the cavity of 
the pelvis can be traced. 


Case 5.—In this case, the history of which is very imperfect, the aneurysmal 
sac occupied the hilum outside the pelvis of the kidney, and eroded the parenchyma. 
The case was under the care of the late Dr. Samson Gemmell many years ago, while 
he was physician in the Glasgow Royal Infirmary, and the writer made the patho- 
logical examination. The patient died of aortic disease, and in the course of a 
systematic post-mortem examination an aneurysm of the right renal artery was found. 
The history recorded numerous attacks of hematuria, but there were no other indica- 
tions of renal trouble. No pain, and no enlargement of the kidney was discovered 
clinically. 


IIL—RENAL CALCULUS WITHOUT PAIN. 
While hematuria is a very constant symptom of renal calculus, the blood 


sometimes appearing in such large quantities as to form clots in the bladder, 
the presence of a stone is usually accompanied by more or less pain, irritation 
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of the bladder, and frequent urination. In a few cases, however, the bleeding 
may be attended by no other subjective evidence of disease. Such cases are 
sufficiently common to demand attention. 

In some persons, especially in young subjects, bleeding from the kidney 
occurs on slight provocation, and, in the absence of pain, the diagnosis of 
stone is liable to be overlooked. If a:shadow cannot be seen on a-ray examina- 
tion, some other lesion, such as tuberculosis, is suspected. 

Case 6.—Seventeen attacks of slight and two of severe symptomless hematuria 


during two years, caused by smooth uric acid stone embedded in the lower calix of 
right kidney. 

G.S., female, age 23, was admitted to the Woodside Home in August, 1907, com- 
plaining of repeated attacks of hematuria, following what was supposed to be an 
attack of influenza. 





Fic. 302.—The mucous membrane is 
congested, and small shoots of blood were 
seen escaping from the right ureter. The 
opening was rounded, enlarged, and failed 
to close between the shoots. 





Fic. 303.—Anterior half of right kidney, showing 
round calculus (a), surrounded with blood-clot, fixed deeply 
in the lowermost calix. 


The first bleeding came on during the day, while the patient was confined to 
bed, was very small in amount, and was not accompanied by any pain in the renal 
regions or in the bladder. The urine contained no other abnormal constituent beyond 
the blood. This first bleeding happened two years prior to admission. Between 


’ then and May, 1907, sixteen moderate attacks had been noticed, but at no time has 


the quantity been large. The bleedings lasted from a few hours to three days. In 
May, and again at the end of July, considerable quantities of blood appeared in the 
urine, and on this account a consultation was asked for. 

The patient stated that at no time had she suffered from pain in the back, and 
as far as could be discovered she never had any symptoms referable to the kidneys. 
When admitted to the Home, bleeding was present, and on cystoscopic examination 
the blood was seen to be coming from the right ureter. The opening was enlarged 
and rounded, and between the shoots the lips contracted imperfectly (Fig. 302). 
The shoots from the right kidney numbered 23 in five minutes, those from the left 
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kidney 15 in the same length of time. Beyond some general hyperemia of the 
mucous membrane, the bladder was normal. The urine was highly acid, sp. gr. 1015, 
uric acid deposit, and blood: otherwise normal. Bacteriological examination 
negative. Several x-ray photographs were taken by Dr. J. R. Riddell, and in one 
a a faint shadow was shown, corresponding in position to the pelvis of the right 
idney. 

Considering the faintness of the shadow and the presence of a large quantity 
of uric acid in the urine, the conclusion arrived at was that the right kidney con- 
tained a uric acid stone, notwithstanding the fact that no symptoms pointed to renal 
calculus. The physical signs were uric acid in the urine, blood escaping from the 
right ureter, and a faint 2-ray shadow in the position of the right kidney. 

The diagnosis was uric acid stone in pelvis of kidney. 

Sept. 9.—Kidney explored, and smooth uric acid stone, the size of a horse-bean, 
found fixed in the lowermost calix of the right kidney (Fig. 303). 

Sept. 29.—Patient dismissed well. Good recovery. 

June 7, 1909.—No recurrence of bleeding. 


The stone must have been present and fixed in the kidney for some 
considerable time prior to the first hematuria. The appearance of blood 
was coincident with an attack of influenza, and came on. while the patient 
was: confined to bed. Probably the resisting power of the tissues was so 
much diminished that erosion of the mucous membrane occurred, which the 
presence of the stone and the strongly acid condition of the urine prevented 
from healing. 

Case 6 is an illustration of an embedded stone in the kidney of a young 
adult, while Case 7 is an example of a small, free, irregular-surfaced calculus 
which was ultimately passed per urethram. The absence of pain and the 
presence of blood in the first-mentioned is easily understood ; in the second, 
the symptomless character of the hematuria is more difficult to explain. The 
presence of pain in renal calculus depends upon the situation, form, and 
character of the calculus, and whether it is fixed in its position or mobile. If 
the calculus is smooth and regular in form as well as mobile, it may produce 
pain by acting as a ball valve; and if its surface is irregular, the sharp pro- 
jections irritate and erode the mucous membrane of the pelvis and so cause 
bleeding. But if the stone is small and irregular, although smooth, the 
projections on its surface may cause little or no irritation, while they allow 
the urine to pass, not valving the flow, until the stone reaches the orifice of 
the ureter. This probably was so in Case 7. 

Case 7.—Six hematurie during eighteen months, the last two severe and pro- 


longed, all unaccompanied by any symptoms until the calculus, a small irregular- 
shaped one, passed into the bladder and escaped. 

A. F., age 36, admitted to Glasgow Royal Infirmary, June 8, 1903, suffering from 
very profuse hematuria. The illness began eighteen months prior to admission, by 
the appearance of blood in the urine, and he at once applied to his medical adviser, 
who prescribed for him and ordered complete rest in bed. The bleeding continued 
for three days. Between the first hemorrhage and the present time the patient 
had five attacks of hematuria, only the last two of which were severe or of long 
duration. 

On admission, the house surgeon, Dr. Andrew Stewart, considered the bleeding 
so alarming that he asked for advice. The urine was bright red in colour when 
passed, and on standing a deposit of pure blood was thrown down, the supernatant 
urine becoming clear, sp. gr. 1012, acid, and otherwise normal. Beyond the 
hematurie there was nothing to note, with the exception that the patient was very 
anemic and sleepless. No pain was complained of. 
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June 16, 1903, the following note was made :— 

‘* Dr. Newman examined by cystoscope to-day, when the bladder was found to 
be normal, but blood was observed coming from the right ureter, the orifice of which 
was dilated. The urine was examined bacteriologically by Dr. McCrorie, with a 
negative result.” 

June 18.—This morning for the first time the patient had an attack of pain 
in the bladder, extending upwards to the right kidney, and in the afternoon he 
passed a calculus about the size of a horse-bean, composed of uric acid. He had 
little pain in passing it. 

July 2.—To-day the patient went home. Since the passing of the stone he has 
had no bleeding. 

March 1, 1904.—Patient reported himself well. 


IV.—EARLY RENAL TUBERCULOSIS. 


Many years ago’ attention was called to the significance of hematuria 
in renal tuberculosis, and in some of the cases quoted, the bleeding practically 
was symptomless. That particular aspect of the disease did not call for 
comment at the time; but with a wider experience the writer is now convinced 
that in many instances of primary renal infection, the tuberculosis manifests 
itself by bleeding only—other symptoms developing at a later stage of the 
disease. 

In the article referred to, the following remarks were made :— 

‘* Hematuria is seldom profuse, but it may occur as a premonitory sym- 
ptom long antecedent to the development of a gross renal lesion. It is by no 
means uncommon to meet with cases of profuse and frequent hzmoptyses 
long prior to the development of any recognizable physical signs of pulmonary 
phthisis ; so also in renal tuberculosis, hematuria may be present as a pre- 
monitory symptom of the disease. 

** But while hemoptysis has been looked upon as a valuable danger-signal 
of phthisis pulmonalis, even when unaccompanied by other physical signs, 
hematuria has not been regarded in the same light, although in some instances 
it carried with it doubtless the same warning of trouble to come. Heematuria 
is often the first indication of danger that induces the patient to seek advice, 
and in many instances, unless repeated and most minute examinations are 
made, the medical adviser may find it difficult to arrive at a satisfactory 
explanation of the symptoms. In tuberculous disease the urine presents 
very marked variations in the different stages of the malady; in the initial 
phases of the affection the presence of the virus induces a congested condition 
of the organ, and hemorrhages occur which are analogous to the early 
hemoptysis of pulmonary tuberculosis, and are probably due to a local inter- 
ference with the circulation, arising directly from the intimate relationship of 
the tuberculous deposit with the vascular supply.” 

It is true in many instances that a slight pyuria may accompany the 
hematuria; but while the former does not attract the attention of the patient, 
or of his medical attendant, the latter is too conspicuous to escape notice. 

In a later article’ observation was made on the absence of pain in early 
renal tuberculosis :— 

“While limited to the parenchyma of the kidney, on account of its 
insensitiveness to pain the disease unfortunately does not give rise to any 
Serious discomfort, and often the tenderness in the lumbar region on 
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superficial and deep pressure is due to muscular rigidity or a cutaneous sensory 
reflex. It is when the mucous membrane of the pelvis becomes involved that 
pain is conspicuous. The absence of the great danger-signal, pain, is here a 
misfortune ; less prominent symptoms are liable to be looked upon as not 
significant, and unless the medical attendant is on his guard, the disease may 
be permitted to advance undiscovered. The premonitory symptoms of tuber- 
culosis may appear long before the development of a gross renal lesion such 
as gives rise to enough enlargement of the kidney to be detected by palpation.” 

The following case is of interest, as it was one of the first instances of 
symptomless hematuria in tuberculous disease which attracted the writer’s 
attention to the subject ; also it is of clinical value, as the history of the case 
was followed during a considerable period (10 years). 


Case 8.—Profuse hematuria from the left kidney recurring thrice, and no 
swelling in the lumbar region; no pain for two years after first bleeding; no deposit 
in the urine; apparent recovery for two years, followed by a relapse of the sym- 
ptoms, and a swelling in the left iumbar region; muco-purulent deposit in the 
urine, and tubercle bacilli; no vesical irritation. 

A young woman, age 18 years, consulted me in September, 1893, on account of 
a profuse hematuria, which had occurred a fortnight previously. No reason could 
be assigned for the onset of the bleeding, and it was unaccompanied by any pain, 
over and above a sense of fullness and weight in the left renal region. A careful 
examination of the urine failed to reveal any abnormal constituents beyond a small 
trace of blood ; but the hematuria had practically disappeared at the time I saw 
the patient. Three months after this first hemorrhage a second attack, not so 
profuse or so prolonged as the first, occurred, and two months thereafter a third 
attack, all without any concomitant symptoms. On account of the difficulty in 
forming a diagnosis, an examination of the bladder was made during the last attack, 
and blood was seen issuing from the left ureter in a distinct cloud. It was therefore 
evident that the hemorrhage was of renal origin, but as there were no symptoms 
pointing to the nature of the malady, complete rest in bed was enjoined, and the 
patient made what wes regarded at the time as a complete recovery. Two years 
after the first hemorrhage a fourth occurred ; this was associated with considerable 
pain in the left lumbar region, and a distinct swelling could be made out by palpa- 
tion. Examination of the urine two weeks after the bleeding showed it to contain 
a deposit of muco-purulent material as well as blood-corpuscles, and on microscopic 
examination tubercle bacilli were discovered. Still there were no symptoms present 
indicating any irritation of the bladder. The temperature was now elevated for the 
first time, and the patient suffered from night-sweats, but there was no emaciation, 
loss of appetite, or serious constitutional disturbance. 

In May, 1897, the left kidney was removed, and the upper pole was found to be 
occupied by a tuberculous mass ; but the pelvis was very little involved, and the 
ureter appeared to be normal. The patient made a good recovery, and enjoyed good 
health when she went to Canada in 1903, and it is known that up to 1906 there was 
no recurrence of the hematuria. 


Case 9.—Primary tuberculosis of the right kidney in a female, age 19. No pain. 
Heematuria from right kidney, symptomless for one year. Enlargement of kidney 
found, and tubercle bacilli present. 

The first symptom in this case was a profuse hematuria (November, 1908), 
thought to be due to a fall on a stair. The bleeding, which continued for nine days, 
was not accompanied by any pain in the renal regions or in the bladder, and a careful 
examination of the urine failed to reveal any abnormal constituent beyond blood- 
corpuscles. Four months after the first hemorrhage, a second occurred ; this lasted 
for three days only, and the patient being in England no cystoscopic examination 
was made ; but in July, 1909, I had an opportunity of examining the bladder during 
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a bleeding, when the blood was seen to flow from the right ureter only. No tubercle 
bacilli were present. There was no pain in the lumbar region, and no distinct swell- 
ing ; all that could be made out was some increased resistance over the right kidney. . 
The following October a fourth hematuria occurred, and I again examined the 
patient. The bleeding was again from the right ureter, and now there was some 
erosion of the lips of the opening, the floor 
was deeply injected, the mouth was enlarged 
and _ sickle-shaped, and both angles were 
very pointed (Fig. 304). While the ‘ shoots,’ 
which were regular, occurred, the orifice 
remained fixed and did not dilate or contract ; 
bladder normal. The right kidney was now 
distinctly enlarged, and for the first time 
tubercle bacilli were found in the urine. 
There was no pyuria. The patient did not 
complain of any pain, but her general health 
was deteriorating rapidly. An operation on 
the kidney was advised, but declined. 


Symptomless hematuria in_ tuber- 
culosis is a more common occurrence 
than is generally suspected. It is met 
with in young persons or in children : 
occasional small hematuriz, repeated time Fic. 304.—Primary tuberculosis of right 


‘ . kidney. The mouth of the ureter is sickle- 
after time, but the blood lost is seldom shaped and eniarged, the lips are swollen 


in unt. and eroded, the angles sharp and pointed, 
great . — nt : and the floor deeply injected. Otherwise 
The importance of hematuria as a __ the bladder was normal. 


premonitory symptom in_ tuberculous 

disease, long antecedent to the development of a gross renal lesion, was fully 
discussed in an article published fifteen years ago, and a few illustrative cases 
were then referred to.® 





DIAGNOSIS. 


In all cases of symptomless hematuria it is advisable to have a systematic 
examination made by the cystoscope, the 2 rays, and by bacteriological 
methods, over and above the chemical and physical examination of the urine. 


I. GROWTHS IN THE RENAL SUBSTANCE OR IN THE PELVIS. 


When the bladder is known to be free from disease, and the blood is seen 
escaping from one ureter only, it is the absence of other symptoms and signs 
that leads to the suspicion of the hematuria being due to tumour. The 
bleeding is rarely severe in the early stage, and considerable intervals may 
elapse between the early hematuriz, but as time passes the bleedings tend 
to be more frequent and larger in amount. The urine is free from pus, but 
epithelium, cylindrical or pavement, blood-casts, or even small fragments of 
the growth, may be found in the excretion. The absence of pyuria is significant, 
also the circumstance that no shadow is obtained with aw rays. It is very 
difficult, one may say impossible, to distinguish between a tumour originating 
in the renal substance and one occupying the renal pelvis. The diagnosis must 
be made by a method of exclusion, supplemented by exploration. 

The cystoscope does not help the surgeon much. The orifice of the ureter 
on the affected side may be normal ; but in some instances the lips are swollen 
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and blood-stained, and the slit elongated. There may be small submucous 
hemorrhages in the mucous membrane of the lips. The urinary shoots from 
the diseased kidney are coloured with blood, and the coloration may be 
deepened by manipulating the affected kidney ; but even when the kidney is 
freely handled the excretion comes away in small shoots at regular intervals. 


II. ANEURYSM OF THE RENAL ARTERY OcCUPYING 
AND RUPTURING INTO THE RENAL PELvVIs. 


Large aneurysms may be diagnosed by the presence of a swelling detected 
by palpation, tenderness on pressure, pulsation, and the existence of a bruit, 
best heard in front. But in the cases referred to in this article—small 
sacciform aneurysms—no symptoms whatever, beyond the bleeding, were 
present to aid a diagnosis. 

The cystoscopic examination revealed one peculiar feature, namely, that 
when interrupted pressure was made with the kidney between the hands— 
one behind, another in front-—every time pressure was made a quantity of 
blood was seen to flow into the bladder, and when the pressure was withdrawn 
the flow ceased. This is found in no other condition. It is true that in 
tumours of the kidney manipulation increases the bleeding; but the blood 
in such circumstances comes away in regular small shoots and at stated 
intervals ; whereas in aneurysm the blood comes away as if it were being 
squeezed out of a rubber syringe ; it wells out in a steady, even stream. 


III. CaLtcuLus witHouT PAIn. 


While it is generally recognized that a stone may be impacted in the 
kidney without giving rise to symptoms, on the other hand it is held that 
bleeding due to calculus is always associated with pain. Fenwick!® goes so 
far as to say :— 

** Stone in the kidney of an adult very rarely produces blood without pain 
being experienced at some time or other in the course of the case. . . . In 
nearly every instance definite and characteristic renal pain has preceded the 
blood, or has followed it so rapidly that a correct clue as to the site and cause 
of the bleeding was obtained.” 

Undoubtedly it is the rule that in renal calculus pain and bleeding go 
together, but it must also be remembered, and this is the point to be enforced, 
that the absence of pain does not preclude calculus as a cause of the 
hematuria. 

In these cases the suspicion of a stone being the cause of the bleeding may 
not arise, because of the belief that calculous hematuria is always associated 
with pain. Hence the importance in all cases of hematuria of having an 
a-ray examination made by an expert. Before a negative opinion can be 
given it. may be necessary to have several plates taken, and this is particularly 
desirable when the stone is formed of uric acid, as in Cases 6 and 7. 

Beyond the presence of an abnormal amount of mucous and epithelial 
cells, there are usually microscopic quantities of pus, which are absent when 
the bleeding is due to a small papilloma, renal varix, or an aneurysm of the 
renal artery. 

Cystoscopic examination shows the blood-stained shoots coming from one 
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ureter only, which of itself locates the side on which the disease exists. There 
are also other indications which may help in judging of the condition. In 
calculus the ureter orifice usually becomes altered: sometimes the lips are 
thickened and irregular, and the orifice dilated or elongated; while, as a rule, 
the urinary shoots are more frequent and smaller in size than those from the 
ureter on the healthy side, often in the proportion of five to three. (See 
Case 6, 23 shoots to 15 in five minutes.) 


IV. Earty RENAL TUBERCULOSIS. 


In tuberculosis the hematuria is seldom severe or protracted, is frequently 
absent for long intervals, is not increased by exercise or relieved by rest, and 
on standing the corpuscles and colouring matter are not completely pre- 
cipitated from the urine. The urine is acid, low in specific gravity, and 
deposits minute quantities of pus cells which fall to the bottom of the glass. 
No a-ray shadow is found, and a guinea-pig inoculation develops tuberculosis 
within three weeks. 

In cases of early tuberculosis with small repeated hematuriz, a careful 
examination of the bladder may afford useful and reliable information, not 
only in a negative way by eliminating lesions of the bladder from the diagnosis, 
but also by giving positive evidence of the presence of tuberculosis in a kidney. 

When a kidney is tuberculous, the orifice of the corresponding ureter 
indicates clearly the nature of the lesion, and this happens in several ways : 
by changes in the colour and contour of the lips of the orifice; by the size, 
frequency, and regularity of the shoots; and by the character of the urine 
which escapes. 

From ocular inspection, if carefully carried out by an educated eye, exact 
conclusions may be drawn which cannot be arrived at by other means, and 
the course of treatment can be decided upon early in the disease. By 
employing this method most valuable time may be utilized which would 
otherwise be wasted, waiting for other evidence to prove the nature of the 
renal lesion. Too often, when we wait until the subjective symptoms are 
sufficiently significant to form a basis for diagnosis, the disease has advanced 
beyond our power to remedy. 

Fenwick and Meyer are right when they assert that the appearances of 
the ureteral orifices are so characteristic that they act as a reliable guide, not 
only as to the nature of the disease, but also as to the existence of tuberculosis 
of the kidney on the side on which they are found. 

Experience has led the writer to the following conclusions in cases of 
primary renal tuberculosis: (1) When the orifice of the ureter is strictly 
normal, no serious disease exists in the corresponding kidney ; (2) When the 
kidney is normal, the orifice of the ureter is also normal ; (3) When there is 
evidence of tuberculosis at the orifice of the ureter, there is always associated 
with it tuberculosis of the corresponding kidney; (4) In tuberculosis of the 
bladder the ureter does not become involved if the corresponding kidney is 
free from disease. 

To state the position briefly from the clinical standpoint: (1) When one 
ureteral orifice is altered while the other is normal, the renal lesion is on the 
side of the morbid ureter; (2) The deformity of the orifice, and the lesions 
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there, indicate the nature of the renal disease ; (3) The character of the urine 
escaping from the ureter denotes the morbid changes taking place in the 
corresponding kidney ; (4) The frequency, size, and regularity of the shoots 
from the two orifices indicate the functional activity, or the presence of undue 
irritation, in the respective kidneys. 

The first axiom is not yet sufficiently recognized; but now urological 
surgeons are coming to appreciate the significance of this sign of disease. 

In early tuberculosis the lesions at the orifices vary somewhat, but they 
always show some deformity or distortion of the mouth, and usually thickening 
or retraction of one or of both lips. 


TREATMENT. 


The method of exposing the kidney and opening the pelvis were fully 
described in a former article.1 


I. SMALL GROWTHS IN THE PELVIS. 


A correct diagnosis in these cases can be made only by an exploratory 
incision. All we know is that blood is escaping from one ureter, suggestive 
of a tumour in the pelvis; but its situation, size and character can only be 
made certain by gaining a full view of the pelvis. The kidney having been 
divided so as to expose the whole pelvis to view, the surgeon must decide 
what further steps should be taken. If the tumour is an angioma, and can be 
seen easily, a resection (papillectomy) of the kidney can be done, and the cut 
surfaces brought together with sutures, or the tumour may be removed with 
cutting forceps or a curette. 

Should, however, the tumour prove to be a papilloma, the question of 
resection or of nephrectomy is one very difficult to decide, and in doing so 
the operator must keep in mind the great difficulty in judging from the naked- 
eye appearances ; even with the aid of the microscope and the experience of 
a skilled pathologist it is not always possible to say whether the tumour is 
simple or malignant. At the present time, probably the wisest course is to 
look upon all tumours in the pelvis of the kidney, with the exception of angioma, 
as clinically malign. In the future, when the great importance of an early 
diagnosis of hematuria is fully recognized, we may employ more conservative 
methods, such as resection of the kidney. 

The saving of the kidney by a successful resection, without recurrence, as 
in Case 2, is very gratifying to the surgeon; but the well-known tendency of 
the disease to return after removal has led to a very general opinion that the 
proper treatment is complete excision of the kidney and ureter. It is necessary 
to remove the ureter, because, even after the kidney has been excised, cases 
are known where recurrence of the papilloma has taken place in the ureter. 

The immediate results of nephrectomy for papilloma are good, but the 
number of cases in which the ultimate issue has been recorded are so few that 
it is not possible to draw any conclusions. 

Watson and Cunningham have collected the following reports giving 
end-results :— 


**1. Fenwick’s case, in a male, age 70 years, who had the right kidney removed 
for this disease. There was a recurrence at the end of a year in the right ureter, and 
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this was removed. The patient died uremic four years later ; toward the end there 
was carcinoma of the prostate, and squamous-cell cancer affecting the nephrectomy 


scar. 

2. Fenwick’s case in an adult male, who had the disease in the right kidney. 
Nephrectomy was performed, and the patient was well five years later. 

8. Heaton and Gamgee report the case of a patient, a male, age 40 years, who 
had been suffering for nine years. The kidney was removed, and there had been 
no recurrence up to the time of the report, nine months after the operation. 

4. Le Dentu and Albarran report a case in a male, age 33 years, who had 
suffered from symptoms covering a period of four years. Nephro-ureterectomy was 
performed, and there had been no recurrence fourteen months after the operation. 

5. Tikhoff reports the case of a male, age 40 years. The symptoms were 
supposed to have extended over a period of twenty years. Nephrectomy was 
performed, and this was followed by a period of ten years during which there 
was perfect health. At the end of this time there was a recurrence in the scar 
as medullary carcinoma, and death followed in six months.” 


II. ANEURYSM OF THE RENAL ARTERY OCCUPYING OR RUPTURING 
INTO THE RENAL PELVIS. 


When blood can be pressed from the renal pelvis by manipulating the 
kidney, and is seen to flow from the ureter only as long as the pressure is 
sustained, then an aneurysm communicating with the renal pelvis may be 
suspected. If the haemorrhages are severe, as in Cases 8 and 4, the only 
prospect of saving life is by nephrectomy. 

Oesterich, in 1891, strongly advised nephrectomy for aneurysm, and that 
very year Hochenegg!? reported a case in which Albert of Vienna operated 
for a large traumatic aneurysm of the right renal artery without hematuria. 
Hahn!’ operated in 1894, Keen!4 and Morris!5 operated successfully in 1900, 
each in one case. 

The proper method is to explore in the first instance, for although one may 
strongly suspect the presence of an aneurysm, the condition is very rare, and 
there are other lesions which may cause copious hemorrhage from the kidney. 
In both Cases 3 and 4 the nephrectomy was by a lumbar incision. Morris!& 
also adopted the deep incision in the loin. He says, “‘ As soon, however, as 
the nature of the tumour is ascertained, either the lumbar incision should be 
prolonged considerably forwards and the renal pedicle reached and cleared by 
reflecting the peritoneum inwards from off the tumour; or, what is even better 
if the tumour is very large, the patient should be turned over, and a trans- 
peritoneal operation performed by opening the abdomen in front, along the 
linea semilunaris of the same side as the tumour ; then the peritoneum should 
be divided along the outer side of the colon, and reflected inwards, clearing 
the pedicle of the kidney. The whole of the pedicle should be secured, or at 
any rate the renal artery should be ligatured, before attempting to empty 
or remove the sac.” 

It is well to open the sac only a little, so that its contents may be seen, 
and if found to contain laminated blood-clot, the opening should be packed 
with gauze and the pedicle clamped. In separating the kidney and aneurysm 
from their attachments, especially if the adhesions are strong, there is con- 
siderable risk of hemorrhage, which it may be difficult to arrest. Albert met 
with severe hemorrhage from laceration of the renal artery, which, however, 
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was controlled by pressure forceps left in place for five days. The adhesions 
may also cause trouble by binding the kidney and aneurysm to the abdominal 
contents or to the great vessels. 

In Cases 3 and 4 the adhesions were slight, and no difficulty was experi- 
enced in the operation. 


III. Ha:MatTurIA FROM RENAL CALCULUS. 


The question is one of diagnosis rather than of treatment. When a stone 
is known to be present, probably the sooner it is removed the better the result. 
A nephrolithotomy. removes the danger of septic infection and of destructive 
changes being induced in the renal tissue, while at the same time it arrests the 
bleeding, which, although it may not be serious, must cause some alarm to 
the patient. 


IV. HaMatTurRiIA IN Earty TUBERCULOSIS. 


Unfortunately, when a patient is not suffering pain or inconvenience, it 
is difficult to convince him of the seriousness of his condition ; but in all cases 
of primary renal tuberculosis the problem must be seriously placed before 
him, and nephrectomy advised. 

It is now generally admitted that tuberculosis starts by attacking one 
kidney, that spontaneous cure of a tuberculous kidney practically does not 
occur, and that the only hope of saving the life of the patient rests upon an 
early recognition of the disease, and a speedy removal of the infected organ. 

Upon physical signs we must rely. It is in the application of physical 
methods to the inquiry that the urologist has advanced this department of 
the healing art, and even very early in the course of the disease he has rendered 
the diagnosis mathematically exact. 

In a few cases of early tuberculosis partial nephrectomy has been 
practised by Godlee, Morris, Watson, and in four cases by the writer; but it 
has never been widely adopted, for the reason that even after the most careful 
inspection of the diseased organ in situ, it is impossible to ascertain the limits 
of the lesion. The radical operation is now almost universally employed. 

When the surgeon has satisfied himself that only one kidney is tuberculous, 
that the bladder is normal, and that there is no active lesion in other organs, 
such as the lungs, bones, joints, or in the genital system, then he may proceed 
to remove the affected kidney. 

The oblique lumbar incision is employed, as it can be extended down- 
wards beyond the anterior superior spine so as to facilitate the removal of 
the kidney and ureter as completely as possible. 

On exposing the organ in these early cases, often very little alteration 
from the normal may be seen. It is by previous examination of the urine 
from each kidney, and by a careful study of all the clinical facts, that the 
surgeon must be guided. Exploration of the kidney by opening its pelvis or 
incising the parenchyma must be avoided if possible, on account of the danger 
of infecting the wound. The ureter should be separated from its surroundings 
as far down as possible, a double ligature applied, the duct divided between 
them, and the stump freely swabbed with pure phenol and dropped into the 
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retroperitoneal space. The pedicle of the kidney should then be ligatured, 
and the organ removed. 

Taking nephrectomy for tuberculous disease generally, not for these early 
cases by themselves, the mortality has steadily improved with the advance 
of years. In the early days (1885) of urology the mortality was very high, 
90 per cent; now it is a little over 5°8 per cent, and this vast improvement 
is almost entirely due to early diagnosis and prompt operative treatment. 

It is, however, unjust to contrast the statistics of the last few years with 
those of the earlier times, as the conditions under which nephrectomy is now 
performed are so much more favourable to the success of the operation. 
Formerly it was undertaken without knowledge as to the condition of the 
neighbouring kidney, when the disease was far advanced, the general health 
of the patient seriously impaired, and at a time when the technique of the 
operation was not thoroughly understood. The writer collected statistics of 
operations in all stages of disease!7 published from 1891 to 1908, and found 
that during that period lumbar nephrectomy for tuberculous nephritis gave 
a mortality of 27°4 per cent, and abdominal nephrectomy 33 per cent. Now 
we find that when the disease is limited to one kidney and there is no tuber- 
culous lesion elsewhere, nephrectomy results in cure in close upon 30 per cent, 
with an operative mortality of about 10 per cent. This is taking general 
statistics ; but in the hands of surgeons of large experience, the cures are in a 
larger proportion and the mortality is about one-half, namely, 5°8 per cent. 
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CONTRIBUTIONS TO THE PROBLEM OF 
INTESTINAL STASIS. 


SrncE the time when Metchnikoff suggested that the large intestine, with its 
teeming myriads of bacteria, is a source of chronic poisoning, the removal 
of which would indefinitely prolong life, the idea that the colon is indeed a 
fons et origo mali has always found certain supporters. 

The belief that purgation is always of benefit to the health is universal 
and primitive. The more subtle idea that the deleterious processes of the 
large bowel might be due simply to the activities of the bacteria contained 
in it, has more recently been the foundation of attempts to check the 
normal intestinal flora by the introduction of lactic-acid bacilli. 

For more than a decade, Lane has been elaborating his doctrine 
of intestinal stasis. At first this merely formulated the connection between 
delay of the intestinal contents, the formation of certain thickened bands 
which tied the gut into various kinks, and a state of chronic auto-intoxication 
in which loss of flesh, abdominal pain, lassitude, and nervous depression were 
the chief symptoms. But of late years the effects of intestinal stasis have 
more and more been said to be responsible for the direct or indirect causation 
of disease. And not only has the theory of the causative relation between 
stasis and disease extended, but the methods of treatment suggested have 
become more and more daring. At first the exhibition of paraffin, then 
the division of one or more kinks, was indicated. But soon the actual 
diversion of the small intestine into the termination of the large was 
regarded as necessary in order to avoid the cesspool of the colon. Evidence 
rapidly accumulated, however, that this ileosigmoidostomy must often be 
followed by a removal of the excluded colon, which otherwise became more 
of a cesspool than ever. And now colectomy—primary and complete—is 
boldly claimed to be the proper treatment to cure the evils of stasis in 
their worst forms. Is this theory founded on fact? Is it the discovery 
of a fundamental truth, or merely an alluring delusion? And further: If 
the theory be true in whole or in part, how ought it to guide our 
practice ? 

Does it follow that if stasis is the cause of a morbid condition, the 
treatment of the latter will consist, primarily, in removing the intestinal 
intoxication? Suppose, for example, that it was proved that arteriosclerosis 
was the result of a sedentary life; it would not follow that the treatment of 
advanced vascular degeneration would consist in athletic exercises. Similarly, if 
an ileal kink can cause cancer of the pylorus, this is not a reason for treating 
gastric carcinoma by colectomy. But what of less fatal diseases, e.g., gastric 
and duodenal ulceration? It has never yet been proved that these result 
from stasis, though it is abundantly clear that the two conditions are often 
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associated. But if the proof is forthcoming, it does not follow that colectomy 
rather than gastro-enterostomy is the proper treatment. In this connection 
it would be most instructive to know how many patients with both duodenal 
ulcer and intestinal stasis have had gastro-enterostomy performed without 
success, and who were finally cured by colectomy ; and conversely, how many 
such sufferers have had a primary colectomy, and were not cured until the 
stomach and jejunum had been short-circuited. 

To the extremists on both sides these questions will appear idle; but 
they may appeal to the moderate man, willing always to learn and yet 
unwilling to accept assertions without ample proof. 

We still desire evidence on many points. For example: What constitutes 
intestinal stasis ? Is it to be measured by an empirical time test ? Can intes- 
tinal toxzemia exist apart from morbid changes in the structure of the colon ? 
To what extent is stasis, measured by time, any index to toxic absorption ? 
Is stasis a purely mechanical affair, or does it result from a neuro-muscular 
disorder? In the association of two or three morbid conditions, e.g., gastric 
or duodenal ulceration, appendicitis, and intestinal stasis, is one of these the 
cause of the others, or have they all a common origin? The same question 
may be asked of other combined conditions, e.g., enteroptosis, neurasthenia, 
and stasis. To what extent are various diseases, e.g., osteo-arthritis, tuber- 
culosis, goitre, or Still’s disease, due directly or indirectly to stasis ? And in 
those cases where a causal relationship can be demonstrated, to what extent 
and in what stages of the malady, will cure of the stasis relieve the resulting 
general disease? How can intestinal toxemia be determined and how 
measured ? What means are efficient for the cure of intestinal toxemia ? 
Is intestinal toxemia to be regarded as a morbid condition arising in the 
colon or in the ileum? What is the mortality and what are the end-results 
of the division of bands, of short-circuiting operations, and of partial and 
complete colectomy ? 





It is unlikely that all these questions can be fully answered in the lifetime 
of the present generation. But that is no reason why we should not do what 
we can to contribute facts for their elucidation. The present series of articles 
represent an effort in this direction. They were meant to be much more 
far-reaching, especially in the clinical aspect of the subject, but for the time 
this has been partially frustrated, owing to the fact that so many clinical 
surgeons are absorbed in military service. But they serve as an introduction 
to the subject; and it is hoped that others will be stimulated by them to 
contribute further articles which may establish our knowledge by building 
up sure facts and demolishing any claims which may be only misleading 
fables, whether the latter be the product of effete conservatism or rash 
speculation. 
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AN ACCOUNT OF SIX SPECIMENS OF THE GREAT BOWEL REMOVED 
BY OPERATION: WITH SOME OBSERVATIONS ON THE 
MOTOR MECHANISM OF THE COLON. 


By ARTHUR KEITH, Lonpon. 


I owe the opportunity of examining the specimens described in this paper 
to Sir Bertrand Dawson, Sir W. Arbuthnot Lane, Sir Berkeley Moynihan, 
and Professor J. W. Smith, who have presented them to the Museum of the 
Royal College of Surgeons, England. For the clinical notes relating to these 
specimens I am indebted to Dr. J. E. Adler, Dr. N. Mutch, and Dr. C. F. 
White, and I am particularly beholden to my colleague, Professor S. Shattock, 
for assistance in working out some of their pathological details. All the 
specimens had been placed in a solution containing 10 per cent formalin—to 
which a certain percentage of methylated spirit had been added at a later 
stage in their preparation. All were in an excellent state of preservation. The 
external appearance of each specimen is shown in the accurate drawings 
reproduced with the notes at the end of this article—the drawings being 
reduced to one-quarter of the actual size of the specimens (see Figs. 313, 314, 
315, and 316). The six cases and the respective specimens are lettered 
A to F. 

For the purpose of comparison, the various specimens have been straight- 
ened out-and represented on a zero line passing through the ileoczecal junction. 
From each segment of the bowel—from the ileum, ileocecal orifice, appendix, 
cecum, ascending, transverse, and descending colon—parts have been cut 
for microscopic examination, sections being made both along and across the 
axis of the bowel in most cases. The preparations were embedded and cut 
in paraffin, and stained with van Gieson’s reagent, and in many cases control 
sections were stained with hematoxylin and eosin. The laborious work of 
preparing and cutting these sections has been carried out by Mr. H. Wilson, 
Prosector to the College of Surgeons—to whom I take this opportunity of 
expressing my indebtedness. 

In carrying out a systematic investigation, such as is recorded in the 
notes appended to this paper, the line of enquiry is influenced and guided by 
certain preconceived ideas concerning the motor functions of the great bowel. 
One of these ideas had its origin in certain investigations carried out by Dr. 
Martin Flack and myself some eight years ago—researches into the nature of — 
the tissue in which the heart-beat takes its origin. We had found in the 
human heart, at the junction of the superior vena cava and right auricle, a 
limited area of tissue—a node—which we regarded, on grounds which will 
appear presently, as the site of origin of the heart-beat.! Subsequently Lewis 
and Wybau, independently, proved by experiments that our guess was right— 
that the heart-beat originated in the ‘node’ tissue at the root of the superior 
vena cava. Our discovery was a direct consequence of the investigations 
made by Tawara on the auriculo-ventricular bundle in the laboratory of 
Professor Aschoff, at Freiburg. Tawara regarded the nodal tissue at the 
commencement of that bundle as excitory in nature—muscular tissue with 
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an enhanced power of initiating rhythmic contractions. It was ‘Tawara’s 
researches which gave us a clue to the probable nature of the tissue at the 
root of the superior vena cava. That tissue we had observed and noted some 
two years previously, while investigating hearts supplied to us by Dr. James 
Mackenzie with a view of investigating the pathology of the various forms of 
arrhythmia of the heart. Subsequent researches carried out with Dr. Ivy 
Mackenzie convinced me that the ‘node’ at the root of the superior vena 
cava was really a neuro-muscular junction—tissue in which the cells of nerve 
fibres become continuous with muscular fibres, so that it is hard to say where 
nerve cells leave off and where simple muscle cells begin. The inference one 
drew from the investigation of ‘nodal’ structures of the heart was that there 
is a third kind of tissue—one intermediate between non-striated muscle and 
sympathetic-nerve tissue. It 
is this intermediate tissue 
which is particularly endowed 
with an automatic power of 
originating contractile im- 
pulses and muscular move- 
ments. Seeing that the heart 
represents a very specialized 
form of musculature, it 
seemed highly probable that 
a more primitive form of 
nodal tissue should be found 
in connection with the non- 
striated musculature of the 
intestine. 

In seeking for this more 
primitive form of nodal tissue, 
I recalled the complicated 
movements I had _ witnessed 
in the ileoczcal region of the 
bowel of the rat, some years 
previously, when investigating 7", 205-—Soation sores the upper par ofthe leo 
the action of the ileocecal bach’s) collar. 
sphincter at the junction of 
the great and small bowel in that animal.2 It was quite clear that the 
complex movements of the cecum were initiated near the _ ileocecal 
junction. When, therefore, I set out to search for a more primitive 
form of nodal tissue, it was to the ileocecal region of the rat’s intestine 
that I directed my attention. Mr. Wilson, some five years ago, cut for 
me two sets of serial sections along and across this tract of the rat’s 
bowel. One of the sections I reproduce in Fig. 305, a section which 
lays open the upper part of the ileocecal sphincter—where its upper con- 
vexity lies in the ileocolic angle. The section exposes on the outer surface of 
the sphincter a ring or collar of large cells—many of them are clearly nerve 
cells—which surrounds the termination of the ileum. The cells represent a 
specialized ring of Auerbach’s plexus, but it differs from Auerbach’s plexus 
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in this respect—it has no sheath on its deeper or sphincteric aspect (see 
Fig. 306). The cells—or certain intermediate members of this collar group— 
become continuous: with sphincteric muscle cells, so that it is hard to say 
whether certain elements should be grouped with Auerbach’s plexus or with 
the muscle cells. Therefore I draw the conclusion that Auerbach’s collar 
which surrounds the ileocecal junction is ‘nodal’ in its true nature; that it 
is the tissue in which cecal and ileocecal movements normally take their 
origin ; and it is through this tissue that the central nervous system exercises 
its control over such movements. I have mentioned only the ileocecal collar ; 
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Fic. 306.—Higher magnification of part of the ileocecal ganglionic collar shown in Fig. 305. 


I ought to add that in the rat’s caecum an extension from this collar descends 
both on the anterior and posterior aspects of the cecum (see Fig. 305, A, B). 

If the hypothesis on which I am proceeding is a true one—namely, that 
Auerbach’s plexus (or, more exactly, the tissue which unites the plexus with 
the musculature of the bowel—this intermediate tissue being conveniently 
named ‘Auerbach’s tissue’) represents the most excitable musculature of 
intestine—then we should expect that at those parts of the bowel where 
tonicity is particularly well marked—as at the pylorus, termination of the 
ileum, and descending colon—Auerbach’s plexus and tissue would be highly 
developed. My preliminary survey has shown that such is the case. In 
the distal part of the transverse colon and in the descending colon—these 
tracts of the bowel being normally in a condition of hypertonus—this tissue 
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is more abundant than in the appendix, cecum, or ascending colon—allow- 
ance being made in this estimate for the greater expansion or distention of 
the musculature of the cecum and ascending colon. It was therefore natural 
that. in my examination of intestines which had shown a disturbance in motor 
function during life, I should pay particular attention to the state of 
Auerbach’s system. In Fig. 307 I reproduce a section across a strand of 
Auerbach’s plexus. It is seen to lie between the outer and inner muscular 
coats, and to be surrounded by a thin but complete sheath or capsule. 
Between the sheath and the nerve strand is a space, exaggerated in Fig. 307 by 
the hardening and shrinking of the nerve strand, which is apparently lymph- 
atic in nature, and similar in character to the space surrounding the auriculo- 
ventricular bundle of the heart. At only one point in the section shown in 
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Fic. 307.—Section along the muscular coats of a human transverse colon to 


a strand of Auerbach’s plexus in situ. 


Fig. 307 does the tissue break through the capsule and become continuous 
with the musculature of the inner coat. But if we follow such a strand in a 
series of sections, we shall find many points (see Fig. 308) at which the sheath 
is interrupted, intimate unions being formed between the nerve strands and 
strands of musculature. It is to the tissue immediately concerned in the 
formation of such unions that I propose to give the name of ‘ Auerbach’s 
tissue.’ 

Although I was hopeful of finding a tissue in the bowel which represented 
the ‘nodal’ tissue of the heart, I was not at all sanguine that I should be able 
to detect, by means of microscopic investigation, a pathological lesion in that 
tissue—such a lesion as might explain the impaired motility of the bowel. 
Ten years ago Dr. James Mackenzie gave me the opportunity of examining 
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the hearts of a series of patients who had suffered from various forms of 
irregularity of the heart, but the results were not positive; I was unable to 
correlate a definite form of arrhythmia with a definite lesion of the nodal 
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Fic. 308.—Fixed strand from Auerbach’s plexus forming unions with muscle strands (A, B, C). 


tissue at the root of the superior vena cava. On the whole I have to own 
that my investigations of ‘ Auerbach’s tissue’ in the intestine have had an 
equally negative result. Yet, of the six cases I examined, three of them show 








Fic. 309.—Section across the muscular coats of ascending colon in Specimen A, to show 
fibrosis of musculature and partial degeneration of Auerbach’s plexus. 


definite lesions of Auerbach’s system. In Fig. 309 I reproduce a drawing of a 
strand of Auerbach’s plexus from the ascending colon of Specimen A (Fig. 313) 
—from atypical case of muco-membranous colitis. Specimen B (Fig. 313) 
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is similar in nature, but the pathological changes are of a less degree. In 
both the muscular coats have become surrounded by stout fibrous sheaths ; 
‘many of the muscular strands have become reduced to a fibrous state; the 
process of fibrosis has invaded the sheath of Auerbach’s plexus; in parts 
of the nerve strand one can see that its constituent cells are shrivelled, some 
of them forming mere dendritic outlines. Auerbach’s plexus has at a late 
stage of the disease become affected, but it is clear that such a change is a 
secondary consequence of the primary disease. Cases A and B come under 
the category of mucous colitis; the remaining four, Cases C, D, E, F’, under 
the heading of ‘intestinal stasis... Now in one of these, particularly in the 
distal half of the transverse 

colon, I found the following 
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amount than usual. It may 
be that there has been no 
hyperplasia of Auerbach’s 
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with this change. 
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I am convinced that in Oo 2 + 6 8 Imm. 
the great majority of cases Scale. 
which are classified under Fic. 310.—Section across the muscular coats of the 


the somewhat elastic term of transverse colon in Specimen C, showing degeneration of 
és S ie external muscular coat and excess of Auerbach’s tissue. 
intestinal stasis,’ the sym- 
ptoms do not result from an 
atony of the musculature of the bowel, but. from a hypertonicity of those 
parts which are normally in a state of tonic contraction—such tracts as 
the terminal part.of:the ileum, and al] that part of the colon which lies 
between the mid-point of the transverse colon and the junction of the iliac 
with the pelvic colon. 

In this connection it is useful to draw attention to Case F (see Fig. 314, F). 
In that case there was a well-developed ileal band and kink. But there was, 
when the specimen reached me, a well-marked tonus and contraction of the 
terminal ileal tract. I agree with Dr. A. F. Hertz in regarding delayed passage 
of the ileal contents as resulting from, not-traction of a peritoneal band, 
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but a hypertonus—a disordered action—of the ileocecal sphincteric tract. In 
this particular case. Auerbach’s tissue was well developed in the terminal part 
of the ileum; it was normal in structure. That it might be normal in its 
microscopic structure, and yet disordered in its action, becomes easy of belief 
from an observation made by Dr. T. R. Elliott. He found that adrenalin 
brought about a contraction of the sphincteric (hypertonic) musculature, and © 
that it exercised its effect neither on the nerve nor on the muscle, but at the 
neuro-muscular junction. I am proceeding on the assumption that the actual! 
tissue on which adrenalin acts is Auerbach’s tissue, which I have defined 
above. It is far from improbable that there may be a disturbance in the 
action of the glands of internal secretion in the generic condition named intes- 
tinal stasis, and in such a case we could scarcely expect to find any evidence of 
structural change in Auerbach’s tissue. Although my investigations have 
not succeeded in finding a pathological basis for impaired motility of the 
colon, they may be of service in another way, by drawing attention to our 
considerable ignorance concerning both the anatomy and physiology of the 
great bowel. It is because of this ignorance that we are content at present 
to apply an altogether mechanical philosophy to explain the disorders in its 
function. I can remember very well how zealously Dr. Leftwich, only ten 
years ago, advocated the ‘syphon action’ of the colon. To him the colon 
was a rigid bent tube along which the feeces were drawn by syphonage. Then, 
in later times, Sir W. Arbuthnot Lane has applied to the intestinal tract the 
philosophy with which he so successfully elucidated many features of the 
growth and deformities of the human skeleton at an early part of his brilliant 
career. For him, the intestinal tract is suspended by its mesentery when the 
body assumes the upright posture. In Sir Arbuthnot’s Lane’s opinion, strain 
and stress—as in the skeleton—will call out fresh supports in the form of peri- 
toneal bands. These, he believes, may form in such a way as to permanently 
impede the passage of the intestinal contents—particularly in subjects suffer- 
ing already from an impairment in the muscular action of the bowel. Sir W. 
Arbuthnot Lane and I have approached the obscure problems of the pathology 
of the colon from different points of view; he, as an eminently practical sur- 
geon, with daily opportunities of examining and verifying the foundations of 
his beliefs ; I have approached it as an anatomist with, at one time, unusual 
facilities for studying the condition in both living and dead. We have come 
to opposite conclusions regarding the derangements of the colon. All the 
evidence I have been able to collect4 convinces me that, in health, mesenteries 
take absolutely no share in supporting the abdominal viscera ; for their proper 
support viscera depend entirely on the musculature of the abdominal wall. 
It is true that the muscular supports often give way, and we have various 
forms of enteroptosis resulting therefrom, and that in such conditions the 
mesenteries and their vessels may and do take a part in suspending the viscera. 
It does also seem probable that peritoneal bands—both those which are seen 
in such abundance in newly-born children, and also those which may result 
from diseased conditions of the bowel—may then come to press upon loops of 
the intestine and impede the passage of the intestinal contents. But if such 
be the case, is it not strange that so few examples of this form of obstruction 
have been placed on record? I have studied closely z-ray photographs taken 








INTESTINAL STASIS . 583 


of cases of intestinal stasis in various stages of a bismuth meal, but I have not 
succeeded in finding one in which there was a clear cleavage of a bismuth 
mass due to the pressure or traction of a peritoneal band. I have paid parti- 
cular attention to the excellent photographs published by my friend Dr. A. 
C. Jordan.5 In a series of published cases he has demonstrated an obstruction 
at the lower end of the second stage of the duodenum. I have always con- 
ceived it possible that in cases of enteroptosis the traction on the superior 
mesenteric artery might reach a degree sufficient to obstruct the passage of 
the intestinal contents from the duodenum. The z-ray pictures published by 
Dr. Jordan have firmly convinced me that, at least in his cases, the traction 
of the mesenteric artery cannot be the obstructing force. The a-ray shadow 
ceases considerably to the right of the spinal column, at a point well away 
from the line of pressure of the superior mesenteric artery. Dr. A. J. Ochsner 
has described a sphincteric thickening of the musculature of the duodenum, 
corresponding in position to the site of the obstruction in Dr. Jordan’s 
photographs. The a-ray pictures of obstruction caused by ileal bands are 
not such as we should expect from this method of constriction of the bowel. 
but are exactly what we should look for in a case of hypertonicity of the 
terminal ileal sphincteric tract. Not a single x-ray picture has been pub- 
lished which shows a permanent narrowing or constriction of the ascending 
colon or of the hepatic flexure, such as we should expect from a band or kink. 
On the other hand scores of a2-ray photographs have been placed on record 
which show a hypertonicity in the distal half of the transverse colon and in 
the descending and iliac tracts of the colon. The 2-ray and anatomical evi- 
dence is altogether against the theory which regards peritoneal bands and 
kinks as the cause of chronic obstruction of the bowel, and altogether in 
favour of a disordered action of the intestinal musculature. 

Surgeons may very well cite the beneficial results which follow the removal 
of kinks and bands in favour of the mechanical theory. I am not quite certain 
that these results are permanently beneficial. They may well be. But I am 
certain that in the specimens which I have had the opportunity of examining 
there was not one in which the lumen of the bowel was encroached upon to an 
extent to cause obstruction ; such kinking or acute flexures as were present 
could not have prevented the easy forward passage of the intestinal contents, 
provided that the musculature of the bowel was acting normally. All the 
evidence at my disposal points most emphatically to the obstruction to the 
forward passage of the feces being due, not to a mechanical obstacle, but to 
an inherent disorder in the action of the colic musculature. The remedy will 
be found in a fuller knowledge of the motor mechanism of the bowel. 

I have not any doubt that in years to come Sir W. Arbuthnot Lane will 
be recognized as one of the great pioneers in intestinal surgery. He was the 
first to perceive that disease of the great intestine was very common, and the 
real cause of untold illnesses. He had the courage to act on the belief that 
no colon was better than a diseased colon. But in so far as he regards the 
normal and healthy colon as a mere sewage system, I totally disagree with 
him. We must remember that its mucous membrane is a purely glandular 
structure of unknown—at least of uncertain—function. If we bring the 
glandular tissue together to form a solid mass, we have a gland considerably 
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larger than the pancreas. All its cells are active. If we roll up its muscula- 
ture, we have a mass of contractile tissue, furnished with an elaborate and 
complex neuro-muscular system, big enough to form a muscle as large as the 
biceps of a blacksmith’s arm. That is not quite the composition we expect 
in a merely mechanical effluent sewage system. The fact that health can be 
maintained after complete removal of the colon does not prove that it is 
either a useless or a vestigeal structure ; it is simply another example of the 
well-known law that nature has endowed the animal body with a potentiality 
far beyond the demands of a routine life. We seldom use our lungs beyond 
one-third or one-half of their full functional capacity. We can excise the 
spleen and many other organs .and parts of the body; but that does not 
prove that organs or parts so excised are useless; merely that the systems 
of the body have a wonderful adaptability and power of acting as partial 
or complete substitutes for each other. I particularly wish to insist on the 
unknown utility of the great bowel, because if we consign it to the list of 
useless or of injurious organs, then we cease to regard it as an object which 
urgently requires research and investigation. The moment we relegate it to 
the position of a sewage pipe or a vestigeal organ, we have really excommuni- 
cated it from the minds of the young and hopeful scientists of the coming 
generation. 

There is no doubt that in all cases of intestinal stasis there is a disorder 
of the neuro-muscular mechanism of the great bowel, but we cannot explain 
that disorder in the present state of our knowledge. There is also no doubt 
that the mucous membrane, in all the cases I have examined, shows definite 
pathological changes, great in degree in some cases, slighter in others. Under 
each case I have summarized these changes. 

The determination of the slighter degrees of pathological change in the 
constituent elements of the intestinal mucous membrane is a matter of real 
difficulty. The chief constituent—from a functional point of view—is the 
reticular tissue in which the glands of Lieberkiihn are set, and which is 
bounded on the outer side by the muscularis mucose and on the inner by the 
basement membrane on which the intestinal epithelium is set (Fig. 311, A). 
The reticular tissue varies widely even within the bounds of apparent health, 
so that it is not easy to draw a line between a condition which may be regarded 
as normal and another which may be regarded as pathological. For the pur- 
poses of this investigation I had sections made from the various parts of the 
intestinal tract of a man, age 40, who died suddenly, with a history of having 
had a healthy digestion ; these sections I employed for control purposes. At 
an early part of my investigation my attention was drawn to certain over- 
laden cells in the reticular tissue of the specimens (Cases C, D, E, F) which 
are grouped under the heading of intestinal stasis. In Fig. 311 I have repre- 
sented a specimen taken from the ascending colon of Case C; the drawing 
represents the column of reticular tissue which separates two adjacent crypts 
of Lieberkithn. Three of these massive cells are shown apparently free—but 
of this one cannot be certain—in the main intercryptic lymph channel. So 
laden are the cell bodies with granules, which stain a brick-red with van 
Gieson’s reagent, a reddish-pink with eosin and hematoxylin, that the nucleus 
is either indistinctly seen or altogether indistinguishable. In diameter these 
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large brown cells measure 15 to 25 in diameter. On the muscularis mucosee— 
in the lymph spaces between the bottoms of the crypts of Lieberkiihn—three 
or four of these cells are often massed together (Fig. 311, A); often all appear- 
ance of cell-outline has disappeared, and the red granules form an irregular 
mass on the muscularis mucose, and are usually surrounded by three or four 
leucocytes, apparently engaged on their removal. An early stage of these 
large brown cells may be seen in, or attached to, the basement membrane under 
the lining epithelium of the bowel (Fig. 311), or attached to the basement 
membrane surrounding the crypts of Lieberkiihn, or in any of the cells bound- 
ing a lymph passage or space. There is no doubt as to the origin of these 
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Fic. 311.—A, VERTICAL SECTION OF THE RETICULAR TISSUE (INTERCRYPTIC 
COLUMN) SEPARATING TWO CRYPTS OF LIEBERKUHN, TAKEN FROM THE 
ASCENDING Coton of Specimen C. 


A, B, Large cells, containing brown particles; C, Plasma cell in basilar 
membrane, containing granules (eosinophil); £, Another normal plasma cell ; 
F, Cells laden with granules, and masses of granules devoid of cell form. 


B. ENLARGED CORNER OF THE INTERCRYPTIC COLUMN SHOWN IN A. 


1, Overladen plasma cell in basilar membrane, beneath lining epithelium; 
2, Dilated capillary ; 3, Normal plasma cell; 4, Lymph space; 6, 6, 8, Giant 
plasma cells overladen with granules ; 5, Cell of reticular tissue ; 7, Leucocyte ; 
9 Normal plasma cell. 


brown overladen cells ; they are the fixed or plasma cells of the reticular tissue 
—cells with round, moderately granular nuclei (Fig. 311, B) with cell bodies, 
also finely granular, which take up an eosin stain; the cell bodies are of vari- 
able size—from 7 to 10 in diameter. The significance of the large brown 
cells is not plain; the substance with which they are overladen seems to be 
of the same nature as that which occupies the cell bodies of the lining epithe- 
lium. I have not observed them in the reticular tissue of the small intestine : 
they occur in the reticular tissue of the great bowel. In the specimen which 
I regard as representative of the normal colon, they occur sparsely ; in looking 
VOL. Il.—NO 8. 42 








586 THE BRITISH JOURNAL OF SURGERY 


along a microscopic section, one or two of these large brown cells may be 
counted once in twenty or thirty intercryptic spaces; they decrease in fre- 
quency from the cecum onwards. But in the four specimens removed from 
cases of intestinal stasis (Cases C, D, E, F), these large brown cells are to be 
noted in almost every intercryptic space, sometimes as many as ten or twelve 
may be counted in each space. The number decreases as one passes from the 
cecum onwards, but even in the iliac colon they can still be seen in abundance. 
On the other hand, large brown cells were not observed in Cases A and B, 
which represent the condition of mucomembranous colitis. In them the 
plasma cells are present in excessive numbers, 
but are normal in size. I cannot help think- 
ing that these large brown cells are directly 
connected with the symptoms which attend 
intestinal stasis. 

As regards the other cellular constituents 
of the reticular tissue, I noted no feature 
which needs mention. In Cases A and B the 
capillaries of the reticular tissue—of the 
mucous membrane—were intensely engorged, 
yet there was no clear evidence of an inflam- 
matory exudate in the spaces of the reticular 
tissue; but there was a small-celled infiltra- 
tion of the submucous coat. In Case C, the 
capillaries of the mucous membrane were 
engorged, but not in the three remaining 
cases (D, E, and F). 

Next to the reticular tissue, the lining 
epithelium demands the attention of the 
pathologist. In Fig. 312 I represent a 
typical villus from the lower end of the ileum 
of Case C—intestinal stasis. The epithelium, 








oOo «42mm. especially towards the apex, is cubical or 
Scale. almost flattened, and so laden with brown- 

Fic. 312.—SEcrion or A Vitus From Staining granules that the nucleus is seen 
Lower Enp or Iteum or CaseC. with difficulty. If the nucleus is seen, it 


A, Mass of brown matter embedded = : 
in apical epithelium; B, Dilated capil- 2PPears to be vesicular and almost unstained. 


lary ; C, Mucous cell apparently rup- Occasionally, as in Fig. 312, a small brown 
a mass is seen to be partially embedded in the 
substance of the epithelium, as if it had 
actually been formed by the action of the epithelium. Whether such granules 
represent intestinal sand I cannot tell. In Fig. 312 it will be also observed 
that the mucous cells do not discharge their contents freely as in health, 
evidently because a tough film covers the aspect of the cell directed towards 
the lumen of the bowel. The mucus tends to collect until the cells form 
spherical bladders with their bases pressing upon the reticular tissue. Beneath 
some cells is seen a clear space, as if the mucus had actually ruptured through 
the basement membrane, instead of into the lumen of the bowel (Fig. 312, C). 
Even in the crypts of Lieberkiihn the mucous cells have irregular outlines. 
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In Cases E and F the epithelium of the mucous membrane was columnar 
and normal in form; but in the other four, particularly Cases A and B, the 
lining epithelium of both the terminal part of the ileum and along the whole of 
the great bowel had become flattened, dense, and unhealthy. It is remark- 
able that in all those cases the terminal part of the ileum was quite as much 
the seat of disease as the great bowel. In Cases A and B, owing to the spastic 
condition of the musculature of the colon, and the irregularity of the folds into 
which the mucous membrane was thrown, many of the crypts of Lieberkiihn 
had become cystic by accumulation of their mucous contents. 

As regards the appendix in these six cases: In A and B the mucous lining 
had become partially or almost completely absorbed—owing, I think, to the 
thickening and contraction of the muscular coats of the appendix. In Cases 
C and F, the appendix was apparently normal in structure; in D and E it had 
been removed by a previous operation (see Figs. 313, 314, 315, 316). 


I regard this paper as merely a preliminary article, designed to call atten- 
tion to the knowledge which can be gleaned from a systematic examination of 
such specimens as are removed by operation from patients suffering from the 
incurable forms of colitis and of intestinal stasis. It is quite clear, I think, 
that the pathological condition cannot be explained on the simple basis of 
mechanical obstruction; our only hope of penetrating the secrets of the 
disease is a fuller knowledge of the anatomy and physiology of the great 
bowel, and its manner of action in health and disease. My examination has 
convinced me that the operation of colectomy is justifiable ; I cannot conceive 
in Cases A and B (to which Case C should probably also be added), that the 
colon could ever again become a useful organ ; in these cases the pathological 
condition seems to be beyond repair. But in Cases D, E, and F, the operation, 
although justifiable from a clinical point of view, cannot be supported from 
an anatomical one, for such lesions as are present are certainly not beyond 
repair. With a better knowledge, it should be possible to restore such cases 
to health. 


PARTICULARS OF CASES. 


Case A.—Mrs. S. Whole of large intestine as far as the upper end of 
rectum, together with 15 cm. of the lower end of the ileum, were removed by 
operation (see Fig. 313, A). The patient had suffered from attacks of diarrhoea 
for last eight or nine years. At first, attacks lasted only for a day or two, and 
were relieved by dieting. Later they lasted longer, the most recent for eight 
weeks. She had intervals of freedom from symptoms—sometimes as long as 
twelve months. During attacks a large amount of blood-stained mucus was 
passed, accompanied by a feeling of discomfort in the region of the cecum 
and ascending colon. Between attacks she felt perfectly well and had not 
lost weight. Examination of the abdomen revealed neither tenderness nor 
abnormality. At the operation the whole of the large intestine as far as the 
upper end of the rectum was found in a state of subacute inflammation. Walls 
of the bowel were greatly thickened and cedematous, and covered by small 
vessels, giving the peritoneal coat a reddened appearance. The mesenteric 
glands were very apparent, very numerous, and of a pink flesh colour. 




















588 THE BRITISH JOURNAL OF SURGERY 


The pathological conditions of the specimen removed is seen in Fig. 313, A. 
The whole extent of the bowel is in a condition of extreme contraction—a 
post-mortem rigor due to some extent to immersion in a preservative fluid 
{containing formalin) immediately after operation; but also, probably, to an 
inherent excitability of the musculature. The ileocecal orifice is closed; the 
czcum is in a condition of systole ; the lumen of the great bowel is reduced to 
a narrow and tortuous passage ; the mucous lining is thrown into a succession 
of irregular folds. In Fig. 313, A, this specimen is reproduced a quarter natural 
size. The Igagth of the colic segment thus removed is now only 81 cm. long ; 
in a normal bowel the length should be 120 cm.; the bowel has thus become 
reduced by post-mortem and other changes to about one-fourth of its normal 
length. There is a corresponding reduction in the calibre; the descending 
colon has an outside diameter of only 1-6 cm.; in the region of the hepatic 
flexure, the corresponding diameter is 3cm. The containing walls are greatly 
thickened. The coats of the terminal part of the ileum have a total thickness 
of 7 mm., five or six times the normal amount. The wall of the cecum meas- 
ures 6 to 10 mm. in thickness; in the remainder of the great bowel the coats 
vary from 2 to 4 mm. in thickness. All the coats share in the thickening, 
particularly the mucous and submucous layers. 

It is important to note that the terminal part of the ileum shows as severe 
pathological changes as the great bowel itself. Its peritoneal coat shows 
chronic inflammatory changes; it is greatly thickened, dense, and fibrous, 
varying from 0-3 mm. in thickness over contracted segments to 0-1 mm. over 
less contracted parts. There are numerous subperitoneal vessels, engorged 
with blood, with diameters ranging from 0-06 to 0-08 mm. In the more super- 
ficial stratum of the peritoneal coat is an unorganized brownish granular 
deposit. Owing to the degree of contraction, the muscular coats are thick— 
outer or longitudinal 0-4 mm., inner or circular 0-6 mm. There is really no 
hypertrophy, the increased thickness being entirely due to the degree of con- 
traction. The muscular coats have acquired thick fibrous sheathings and 
septa, particularly the inner part of the circular coat. The fibrosis of the 
muscular coats recalls the condition seen in the heart in cases of arteriosclerosis. 
The submucous coat, in place of being composed of fine reticulating strands, is 
made up of thick felted fibrous bands, forming a web 1 mm. in depth. The 
submucous vessels are dilated and engorged, particularly the veins. The 
arteries have thick walls, due apparently to a hypertrophy of their muscular 
coats. The mucous coat has a total thickness of 2mm. The villi are large— 
some being 1 mm. long and 0-2 mm. wide—double the normal dimensions. 
The epithelium covering the villi shows cells less columnar than usual, with 
dense brown contents. The glands between the villi are lined by mucous cells, 
but their outlines are less regular, and their clear mucous contents less evident, 
than usual. The villi and reticular tissue of the mucous membrane are 
crowded with cells. Many of these apparently arise from the fixed cells of 
the basement membranes and of the reticular tissue. With van Gieson their 
cell bodies—often very large—assume a dense brown colour. In the sub- 
mucous coat, just under the muscularis mucose, the perivascular tissue shows 
a sparse infiltration of small round cells. There are numerous lymphoid 
follicles with margins less sharply defined than in the normal bowel. The 
blood capillaries of the villi are engorged. 
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The appendix is small, 3 cm. long by 4 mm. in diameter. Its lumen is 
reduced to an irregular chink, lined by a dense, fibrocellular submucous coat. 
All the epithelial lining, mucous coat, and lymphoid follicles have disappeared ; 
here and there the submucous coat has coalesced across the fissure-like lumen. 
The muscular coats are thick (0°8 mm.) and slightly fibrous. The serous coat 
is also thickened. The impression conveyed by an examination of the patho- 
logical condition is that the atrophy and absorption of the mucous coat is due, 
not to an inflammation and cicatricial contraction of the lining membrane, 
but to an atrophy due to a spasm or continuous contraction—a hypertonus 
of the muscular coats. 

Microscopic preparations made from the cecum and ascending, trans- 
verse, and descending colons, showed that a common pathological condition 
extended throughout the great bowel. The mucous membrane was thrown 
into tightly compressed folds—the average depth of the membrane varying 
from 1 to 2 mm.—three to six times the normal thickness. Apparently the 
mucous folds were more or less permanent, due to the spastic condition of 
the muscular coats; for in the recesses at the bases of the folds, there 
was distinct evidence of a pre-mortem fissuring of the mucous membrane. 
Further evidence of the permanence of these folds was found in the choking 
up of the glands; many of the crypts of Lieberkiihn opening in the recesses 
between the folds were distended by mucus. Other glands were compressed 
and empty. The epithelial cells covering the surface of the mucous mem- 
brane between the crypts of Lieberkiihn are no longer columnar in shape, 
but reduced to flattened or cubical cells, with dense opaque cell-contents, 
which stain a dark-brown with van Gieson. The vessels in the mucous 
membrane are engorged; here and there the blood has become extravasated 
in the reticular tissue. The spaces of the reticular tissue are crowded with 
cells of various types. 

The submucous coat, fully 1 mm. in thickness, is made up of thickly 
felted fibrous bands. The vessels are engorged. In the submucous coat, 
immediately under the muscularis mucosz, is a small round-celled infiltra- 
tion. The muscular coats are only apparently hypertrophied, the appearance 
being due to the degree of contraction; the outer or longitudinal coat is 
undergoing a fibrous degeneration ; this is also true, but to a less degree, of 
the inner or circular coat. The tissue belonging to Auerbach’s plexus is 
abundant; but here and there it is plainly undergoing atrophic and fibrous 
changes. Everywhere the peritoneal coat is thickened and fibrous. 

The total result of an examination of this specimen is to convince the 
writer that the pathological condition had reached a state that rendered 
repair hopeless. All the coats of the bowel are permanently disorganized. 
As to the first step which leads on to the production of these pathological 
changes in the great bowel, this examination throws no light ; but it is amply 
apparent that in the aggravation of the. condition the spasm or increased 
tonus of the muscular coats must be regarded as important. 

Case B.—Miss D., age 35. The whole of the great bowel as far as the 
pelvic colon, with 30 cm. of the lower end of the ileum, were removed by opera- 
tion (Fig. 3138, B). Most of her life she had to resort to aperients to secure a 
due action of her bowels. Eight years ago she began to have watery motions, 
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which have continued on and off ever since, the number varying from four to 
twelve per diem. Motions were neither preceded nor accompanied by pain. 
When attacks were at their worst, she had pains of a colicky nature, situated 


a little below the umbilicus. 


There has been no passage of blood or of mucous 


casts. She has gradually lost weight, and has been unable to work for 


two years. 


At. the operation the whole of the large intestine and the lower part of the 
ileum—for an extent of 60 cm.—were found to be in a state of subacute 


















— 


~) SW hig 
ny 


set 


@ 


rele. 
AL eOULE ; 


MS: 


yn, JACKSON) 
Wl MEMBRAM: 





inflammation, with thickened, red, 
cedematous walls. The mesenteric 
lymphatic nodes or glands were 
numerous, enlarged, and pink in 
colour. 

The condition of the specimen 
is shown in Fig. 313, B. Over the 
ascending colon there is the remnant 
of a strong right colic (Jacksonian) 
membrane, which, however, causes 
no kinking of the bowel. Indeed, 
there is no evidence of obstruction 
from this cause; at one part of the 
transverse colon the longitudinal 
teeniz have undergone contraction, 
causing an irregularity in the lumen 
of the bowel, but even at this region 
it is easy to pass a forefinger along 
the lumen of the colon. The lumen 
of the transverse and descending 
tracts of the colon is reduced owing 
to the tonic or spastic condi- 
tion of the muscular coats. 
There is a massive deposit of 
fat in the peritoneal fold 
which descends in front of the 
ileoczecal fold; the appendices 
epiploicz are also laden with 
fat. 

The intestinal walls are 


Fic, 313.—Large intestines removed from Cases A greatly thickened, and are 


and B. ({ natural size.) 


sodden and heavy as if per- 
meated by a fluid laden with 


organic contents. The ileocecal orifice is remarkably contracted; a bougie 


of 4 mm. diameter fills its lumen. 


The narrowing of the orifice is not due 


to a cicatricial contraction, but to a thickening of the submucous coat and a 
spastic action of the sphincteric musculature which surrounds the orifice. 
The part of the ileum removed measured 30 cm. in length at the time of 


removal ; it now measures 22-5 cm. 


Its outside transverse diameter measures 
2 cm. at its terminal part. The great bowel from apex of cecum to the 
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extremity of the iliac colon measures only 49 cm. now. In the cecal and 
ascending tracts the transverse diameter varies from 4 to 5 em.; along the 
transverse and descending tracts the outside diameter varies from 2 to 3 cm. 

Examination of microscopical sections shows that a similar pathological 
condition is present in the part of the ileum excised and the whole of the great 
bowel. The condition differs from that described in Case A only in minor 
details ; the spastic contraction of the muscular coats is less; the degree of 
fibrosis and disintegration of the mucous coat is less. The serous coat of the 
ileum is 0-22 mm. in thickness; under the covering of tessellated epithelium 
there is a close plexus of engorged blood-vessels, with diameters of 0-05 to 
0-06 mm.; fibroblasts are in process of active formation in the more super- 
ficial zone. The outer muscular coat is 0-5 mm. thick, the inner 0-55 mm. ; 
there is thus a hypertrophy of the muscular coats, due probably to the diminu- 
tion of the ileocecal orifice. The muscular coats are surrounded and per- 
meated by greatly thickened fibrous sheaths. The tissue of Auerbach’s plexus 
is abundant, but also enclosed in the fibrous sheathing above alluded to. The 
submucous coat is thickened (0-8 mm.) and fibrous; the submucous vessels 
are engorged, and the walls of the arteries are hypertrophied. In the part of 
the submucous coat underlying the muscularis mucose there is a sparse, 
small-celled infiltration. Some vessels in the submucous tissue—apparently 
lymphatics—are filled with a yellowish-coloured coagulum. The villi are 
enlarged—measuring 0-8 mm. in height and 0-2 mm. in width—twice the size 
of a normal villus. The epithelium covering the exposed surface of the villi 
is cubical—almost flattened in parts, the cell bodies containing a brown-stain- 
ing substance. The epithelial cells appear to be denser and tougher than 
normal. The mucous epithelium lining the intervillous crypts is_ less 
regularly arranged and less transparent than in healthy specimens. The 
blood-capillaries of the villi and mucous coat are engorged. The reticular 
spaces of the villi and mucous coat are crowded with cells of various kinds— 
an epithelioid cell, with granular cell-body staining dark brown with van 
Gieson, being particularly abundant. They are probably derived from fixed 
cells of the reticular tissue. Lymphoid follicles are abundant, but have their 
boundaries less sharply defined than in health. 

The appendix is 5-3 cm. long; its diameter 11 mm.; its lumen is repre- 
sented by a narrow fissure 4 mm. wide. The mucous membrane is repre- 
sented by the basal parts of a number of glands, and by a series of lymphoid 
follicles, permeated by fibrous strands. The lining epithelium and most of the 
glands have become absorbed. The submucous coat is fibrous and 1 mm. in 
thickness. The muscular coats show a certain degree of fibrosis, and have a 
combined thickness of 1:5 mm. Seeing that the mucous lining has been 
absorbed, it is remarkable that the muscular coats are so thick and strong. 
The peritoneal coat of the appendix is 0-2 mm. in thickness, and shows fibro- 
blasts in process of formation. 

The pathological condition revealed by a microscopic examination of 
the ileum is found to exist throughout the whole length of the great bowel. 
Everywhere the peritoneal coat is thickened and fibrous ; the muscular coats— 
with an average thickness of 1 mm.—show thick fibrous sheaths and septa. 
The outer or longitudinal muscular coat shows a greater degree of fibrosis than 
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the inner coat. The intermuscular stratum is fibrous, and surrounds the 
meshes of Auerbach’s plexus. At places the latter shows by the condition 
of the ganglionic nerve cells, particularly by a reduction in size and a change 
in form and staining of the axial cells, that the pathological processes are 


affecting the nerve system of the bowel. 
ing from 0-6 to 1-5 mm., and fibrous. 
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Fic. 314.—Large intestines removed from Cases C and F. 


(} natural size.) 
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The submucous coat is thick, vary- 
Its vessels are engorged and thick- 


walled. The part immediately 
underlying the mucous membrane 
is sparsely infiltrated with small 
round cells. There are numerous 
lymphoid follicles, with ill-defined 
boundaries. The mucous mem- 
brane varies in depth from 1 to 
155 mm. Its reticular tissue is 
covered with brown-stained cells 
of various forms, but mostly of 
an epithelioid form. The capil- 
laries are engorged with blood. 
Here and there the epithelium 
covering the surface of the mucous 
membrane has been preserved in 
the microscopical sections; it 

shows the same 

changes as have been 


HEPATIC . 3 
FLEXURE described in the 





covering epithelium 
of the villi. The 
mucous cells lining 
the crypts of Lieber- 
kiihn have lost the 
a © regular outline of 
’ health, and appear to 
be less distended with 
@awo mucus than usual. 

The pathological 
changes in Cases A 
and B are exactly 
similar ; there can be 
no doubt they repre- 
sent the same disease, 
but B represents a 


less advanced stage. Yet it is difficult to conceive, under the most favourable 
conditions for repair, that the muscular and mucous coats of the colon— 
even in Case B—could be restored to a condition compatible with the health 


of the individual. 


In both Cases A and B, sections were made of the mesenteric glands. 
They are enlarged, and their capillaries are greatly distended with blood. 
There is no clear distinction between cortex and medulla. The reticular 
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spaces are crowded with round cells, giving the same peculiar brown reaction 
to van Gieson as was obtained in the case of the cells crowding the lymphoid 
follicles and reticular tissue of the intestinal mucous membrane. 

Case C.—The specimen removed by operation is shown in Fig. 314, C. 
The illustration shows very well how the cecum and ascending colon have 
become prolapsed and rotated towards the pelvic basin, and how the trans- 
verse colon has become bound to the ascending colon by a short omental 
band, a modified form of Jackson’s membrane. The colon is sharply kinked 
at the hepatic flexure, but this kinking in no way interferes with the lumen 
of the bowel; it is easy to pass three fingers at once round the bend. The 
obstruction is more apparent than real. There could only be stasis of the 
colic contents at the site of the bend if there were paresis of the muscular coat 
of the colon at this point. Microscopically, the musculature and nerve plexus 
show no appearance of pathological change at the hepatic flexure. 

The lower 5 cm. of the ileum has been removed. Its musculature is 
slightly contracted, the mucous membrane being thrown into folds. The 
wall of the ileum varies from 1 to 3 mm. in thickness, being thus somewhat 
thicker than normal. The transverse diameter of the terminal part of the 
ileum is 2:3em. The manner in which the ileum enters the posterior aspect 
of the cecum, and the contracture of the posterior or mesenteric tenia is 
shown in Fig. 316, C. 

As regards the pathological condition of the ileum, we may concentrate 
our attention altogether on the mucous membrane; for the serous coat. 
although slightly thickened and granular, may be regarded as nearly normal. 
The muscular coats are hypertrophied but healthy, and the submucous coat 
shows very little departure from the normal, save that its vessels are engorged 
and the vascular walls somewhat more muscular than is usual. But it is 
altogether different as regards the mucous coat, particularly the villi. We 
note at once three definite pathological changes in the epithelium covering 
the villi: (1) They are flattened, and, except those which contain mucin, 
stain a dark-brown colour with van Gieson; they seemed to have their 
surface directed towards the intestinal contents, covered by a chitinous- 
like stratum; (2) Those cells which contain mucin are distended, so that 
their bladder-like base seems to push its way into the reticular substance of 
the villi. Apparently the superficial chitinous-like layer prevents the dis- 
charge of the mucus into the lumen of the bowel, and in certain cases the 
mucus has actually been discharged into the substance of the villus. (3) At 
certain points of the villi, especially towards their apices, a number (four or 
five) of. the epithelial cells have become loaded with the brown-staining 
substance just mentioned; the nuclei of these cells enlarge and become 
broken up, the four or five cells thus forming a granular mass about 
30 to 50 » in diameter. These masses are apparently the source of intes- 
tinal sand. The epithelium lining the intestinal crypts between the bases 
of the villi shows no marked pathological change, save that it seems to 
contain less mucus than is usual. 

So much for the epithelial covering of the villi; I now turn to the nature 
of the material forming their core or substance. The first point to arrest atten- 
tion is the extraordinary engorgement of the capillaries of the villi; the apical 
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part is almost entirely occupied by the distended capillaries ; here and there 
a rupture has evidently occurred, for the basement membrane and overlying 
stratum of epithelium are lifted off the substance of the villus by a collection 
of yellow granular matter. The dilatation of the capillaries suggests an in- 
flammatory condition, but the structure of the core of the villus does not bear 
out such a suggestion. The cells of the reticulum, those forming the walls of 
the main vessels of the villus, are particularly apparent; their nuclei are 
larger and more granular than usual; the reticular substance of the villi seems 
more fibrous, more richly nucleated, than normal. Many plasma cells are 
present, most of which have their cell bodies laden with a granular protoplasm, 
staining brown with van Gieson’s reagent. The total appearance suggests an 
extreme disturbance in the function of the villi. 

Outwardly the appendix appears perfectly healthy. It is 6 cm. long by 
6 mm. in its transverse diameter. The peritoneal and muscylar coats need 
no description; the latter are thin (the longitudinal 0-05 mm. and circular 
0-15 mm. thick). The submucous coat is nearly 1 mm. thick, and infiltrated 
with a gelatinous material staining a pale straw-colour. There are numerous 
solitary follicles, the outlines of which fade into the submucous coat. As 
regards the mucous coat there are only three points which need mention : (1) 
The capillaries, particularly around and between the mouths of the crypts of 
Lieberkiihn, are engorged ; (2) The surface epithelium is flattened, and many 
of the nuclei of the cells are vesicular—sometimes represented by a ring of 
faintly stained granules. (3) The reticular tissue between the glands is 
highly cellular, most of the cells belonging to the fixed elements of the reticular 
tissue; the others are chiefly lymphocytes. There is no suggestion of in- 
flammation of the appendix. ; 

A microscopical examination reveals a similar condition affecting the 
whole length of the great bowel, the disturbance being greatest in the cecum, 
and becoming rather less marked towards the iliac colon. The muscular 
coats and Auerbach’s plexus are not diseased, at least no marked lesion is 
revealed on microscopic examination. The yellow-staining gelatinous-looking 
substance which infiltrates the submucous coat of the appendix is seen in the 
cecum, and to a less degree in the rest of the big bowel. The subserous 
tissue is also infiltrated with a similar material. The chief lesions are seen in 
the mucous coat; they are three in number: (1) An engorgement of the sub- 
epithelial capillaries; (2) An apparent hardening, flattening, and irregularity 
of the lining epithelium, of the same nature as that already described in con- 
nection with the ileum, but in a less degree; (3) An abundance of plasma 
cells laden with brown-stained granules. I have combined in Fig. 311 a 
number of sections, and represented the distribution of these brown plasma 
cells. They are seen attached to the basement membrane which underlies 
the epithelium lining the bowel; they are of medium size (10 to 12+), with 
round granular nuclei, and cytoplasm moderately laden with brown granules ; 
they are also attached to the basement membrane of the crypts of Lieber- 
kiihn; in that situation the cells assume a larger size; their cytoplasm 
is more densely packed with granules ; they occur anywhere in the spaces of 
the reticular tissue—often of large size (15 to 20 »)—with their nuclei almost 
hid, and often with one or more leucocytes (phagocytes) attached to them’; 
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they occur on the muscularis mucosze between the bases of the crypts of 
Lieberkiihn: there these brown plasma cells are often fused together so that 
it is difficult to distinguish the nuclei of the original cells. On the muscularis 
mucose they appear to undergo disruption, for I have never succeeded in 
finding them in the lymphatic spaces of the submucous coat. These brown 
plasma cells occur sparsely in the colon of healthy individuals, but in the case 
under description they are to be seen in abundance. Their presence is evi- 
dently correlated with the symptoms of the patient. 

In Case C we are dealing with a different condition to those seen in 
Aand B. InC there are signs of engorgement of the mucous capillaries, there 
is distinct evidence of a disturbance in the structure and action of the mucus 
and lining epithelium, and in the appearance and action of the plasma cells. 
But the distinct signs of inflammatory reaction seen in Cases A and B 
are here absent. We are dealing with the condition of intestinal stasis. From 
an anatomist’s point of view the bowel does not appear to be beyond the 
possibility of repair. ; 

Case D.—The specimen removed by operation is shown in Fig. 315, D. 
The appendix had been excised at some former time. Only 5 cm. of the ileum 
remained ; its termination in the posterior aspect of the cecum is shown in 
Fig. 316, D, the only point calling for remark being the degree of contraction of 
the posterior (mesenteric) tenia. The lumen of the great bowel was per- 
fectly open ; there was no sign either of obstructing bands or of sharp flexures 
sufficient to cause kinking. The ileocecal orifice was normal in size (10 x 15 
mm.); the coats of the ileum (1°8 mm.) and of the cecum (2 mm.) were normal 
in thickness. The total length of the great bowel—as measured at the time 
of the anatomical examination—was 69 cm. The transverse diameter of the 
cecum was 3°7 cm.; of the ileum, 1°8 cm.; ascending colon, 3°3 cm.; trans- 
verse colon, 2°5 em. The degree of tonic contraction was considerably less 
than in the cases already described. Neither to the naked eye nor on micro- 
scopic section was any inflammatory change to be detected. The muscular 
coats were apparently healthy except in one respect ; the intermuscular layer 
(Auerbach’s plexus) was particularly abundant in both ileum and great bowel. 
This was especially the case in the transverse and descending colon, where 
Auerbach’s tissue replaced the external longitudinal coat to a very remarkable 
degree. There was no fibrotic change in the muscular coats. 

In the three previous cases, changes have been noted in the submucous 
coat: thickening of the fibres, engorgement of the vessels, and infiltration of 
the interfibrous spaces. Here those changes are absent, save in the trans- 
verse colon, where the amount of fibrous tissue in the submucous coat is in- 
creased, and where there is a certain degree of infiltration. 

As regards the mucous coat; only two changes require to be noted. The 
first is the presence of large plasma cells, overladen with granules which stain 
a dark brown with van Gieson’s reagent. They have been already described 
and figured in connection with Case C; in Case D these large brown-staining 
plasma cells are exceedingly numerous, particularly in the reticular tissue of 
the cecum, but they occur along the whole length of the great bowel. There 
is also a change in the epithelium covering the villi. of the small intestine 
and the lumen of the great bowel. Unfortunately, the lining epithelium 
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has been preserved at only certain points of the microscopic preparations, 
and it is thus impossible to speak with certainty of its condition. The parts 
preserved show changes of the same nature as those in the lining epithelium 
of Case C, but in a less degree. There is no engorgement of the capillaries 
of the mucous membrane, nor an increase of the cellular contents of its 
reticular tissue. The two _ essential 
changes noted are: (1) The number of 
large brown cells; (2) The abundance of 
Auerbach’s tissue. 

Case E.—Terminal part of the ileum 
and great bowel, as far as the iliac colon, 
removed by operation from Alice P., age 
38. She suffered from constipation for 
many years. She had a chronic ulcer on 
the small curvature of the stomach, a 
hard pylorus, a dilated duodenum, and a 
marked ileal kink. Her transverse colon 
and czecum occupied the pelvis in the 
horizontal posture. The transverse and 
iliac colons were elongated. X-ray exam- 
ination showed that the vertical part of 
the duodenum was 10 cm. long. Strong 
writhing movements, with regurgitation, 
were observed. Eight hours after a 
barium meal the barium was seen in 
stomach, ileum, caecum, and transverse 
colon; after twenty-nine hours it occu- 
pied the caecum and transverse colon ; 
after thirty-two hours its position re- 
mained unchanged; after fifty-four hours 
it extended from czcum to sigmoid. 

The part removed by operation is 
shown in Fig. 315, E. An inspection of 
that figure shows that the terminal part 
of the ileum (4 cm.) has been removed 
along with the colon; that at some 
previous period the appendix had been 

Fic, 315.—Large intestines removed from excised; that at the junction of caecum 
ee ee eee oe) and ascending colon there is a_ well- 
marked fold or constriction (diameter of 

lumen 35 mm.); that a right colic (Jacksonian) membrane was present ; that 
there is a fold or kink at the hepatic flexure (lumen 40 mm. in diameter) ; 
that the transverse and descending tracts of the colon are contracted (outside 
transverse diameter, 25 to 30 mm.). The ileocecal folds are deep, and show 
an oedematous thickening. Sections made of these folds show no inflamma- 
tory change; their thickness is. due to a slight odema of the submucous 
coat. The musculature of the fundus of the cecum is over-contracted. The 
cecum is only 3°5 cm. long, but its transverse diameter is 6 cm. The total 
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length of the part of the colon removed, measured in its present condition, is 
520 mm. 

The total result of a systematic examination of the microscopical struc- 
ture of the whole length of the bowel may be summed up thus: The lining 
epithelium of ileum, cecum, and colon is apparently normal; so is the epithe- 
lium of the crypts ; at the terminal part of the ileum the surface of the intes- 
tine is studded with pedunculated solitary follicles. The essential lesion in 
this specimen is seen in the structure or cell-contents of the reticular tissue 
of the mucous membrane. The reticular spaces are crowded with cells. The 
chief of these are plasma cells, derived from the basement membrane under 
the mucous membrane and crypts, from the walls of lymph spaces, and from 
cells surrounding the capillary blood-channels. The cytoplasm of these cells 
is laden with granules which stain brown with van Gieson’s reagent ; pink 
with eosin. In the reticular spaces at the base of the crypts these Jaden 
plasma cells assume a large size; in many the nucleus is no longer apparent. 
Besides the plasma cells, leucocytes and lymphocytes are present in the 
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Fic. 316,—Ceecum and terminal part of ileum of Cases A, B,C, Dand F. (} natural size.) 


reticular spaces. Deposits of lymphoid tissue in the mucous membrane are 
more extensive than usual. 

The muscular coats are healthy and well developed, save the external or 
longitudinal coat in the cecum, ascending, and transverse colons; in these 
tracts the muscle cells are vacuolated, so that in transverse section they seem 
to form a network with an open mesh. 

The submucous and subserous coats show a slight degree of thickening. 
Here and there, particularly in the lower part of the ileum, a few fibroblasts 
are seen in process of formation. The vessels are not engorged as in the pre- 
vious cases. Indeed, the sole disturbance seems to be that described in the 
cellular constitution of the intestinal reticular tissue. The intermediate layer 
(Auerbach’s plexus) is well developed. 

Case F.—Terminal part of the ileum and great bowel, almost up to the 
splenic flexure, removed by operation from Mrs. F., age 32. She suffered 
from pain and vomiting after food; there was slight hematemesis, with 
melena and obstinate constipation. She was weak, thin, and had a sallow 
complexion. At the operation the stomach was found to have the lesser 
curvature level with the umbilicus. There was a typical ileal (Lane’s) band 
binding down the terminal part of the ileum to the iliac fossa. The appendix 
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was retrocecal in position, and adherent. The cecum, ascending colon, and 
greater part of the transverse colon lay almost in the pelvis. The splenic 
flexure was fixed in its normal position. 

The specimen, which was preserved in a solution containing 10 per cent 
of formalin, is shown in Fig. 314, F. The terminal part of the ileum, which 
measures 19 cm., shows three distinct divisions: (1) The terminal part, hid 
behind the cecum (see Fig. 316, F) is dilated, thin-walled, with a diameter of 
30 mm.; this dilatation forms an ampulla immediately above the ileocecal 
orifice; (2) Just above (proximal to) the ampulla, the ileum is contracted so 
that its outside transverse diameter measures 15 mm; its wall is thick (2 
mm.), the muscular coat contracted, the mucous coat thrown into folds so as 
almost to close the lumen of the bowel; this contracted tract extends for 
8 cm., and represents the sphincteric part of the ileal tract. The remnants of 
the ileal band which bound the gut to the iliac fossa and caused a ‘ kinking ’ 
of the bowel are indicated in the figures ; (3) Above the sphincteric tract the 
ileum dilates to a normal size—its transverse diameter being 2°6 cm., and 
the thickness of its combined coats 1 mm. 

The ileocecal orifice and folds are normal. To the naked eye the lining 
membrane of the cecum and colon appears healthy. There is nothing in the 
external appearance of the big bowel which suggests it was the seat of disease. 

A systematic examination was made of all parts of the great bowel. As 
regards the ileum, the peritoneal and muscular coats were normal; there 
was an abundance of Auerbach’s tissue; the fibres of the submucous coat 
were rather thicker and more abundant than normal, but showed no cellular 
infiltration of any kind. The epithelium covering the villi and lining the 
exposed surface of the bowel was normal in appearance in every respect, 
save that in those cells which contained mucus there seemed to be a delicate 
membrane covering the free surface of the cell, which prevented the free 
escape of the cell load. Here and there such cells pressed into the basement 
membrane ; in some, a clear space beneath the cell and in the reticulated 
tissue suggested that the mucus had actually ruptured through the basement 
membrane. The chief disorder affected the cellular elements of the reticu- 
lated tissue of the mucous membrane. The spaces of the tissue were occupied 
chiefly by plasma cells, of the kind already described in former cases. In 
some areas lymphocytes were also abundant in the reticular spaces. The 
solitary follicles were abundant, but regular and normal in their form and 
relations. 

Sections of the ileocecal valve revealed no abnormal feature. 

The appendix, which was small (6-5 cm. long by 7 mm. in its transverse 
diameter) was lined by a healthy mucous membrane, and showed no sign of 
inflammation or of disease in any of its coats. 

Along the whole extent of the great bowel the peritoneal and muscular 
coats were well developed and normal. Auerbach’s tissue was normal and 
plentiful. The submucous coat, particularly in the transverse colon, . was 
denser and more plentiful than usual. The epithelium lining the bowel and 
the glands of Lieberkiihn was apparently normal and healthy. The sole 
abnormal feature—if it may be so called—was the presence in the reticular 
tissue of the mucous membrane of plasma cells, overloaded with brown- 
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staining granules (pink when treated with eosin). Between each pair of 
Lieberkiihn’s glands four to ten of these giant cells could be counted 
(see Fig. 311). In the deeper spaces of the reticular tissue, between the bases 
of Lieberkiihn’s glands, the contents of these large cells were frequently found 
in masses, as if two or three cells had amalgamated and subsequently lost 
their nuclei. Round such masses, and clinging to them, may be seen four or 
five leucocytes. 

In this case the pathological disturbance seems to be almost entirely con- 
fined to the cellular constituents of the reticular tissue; the elements chiefly 
affected are the plasma cells. 
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THE OPERATIVE TECHNIQUE OF ILEOCOLOSTOMY 
AND OF COLECTOMY. 


By Str Wm. ARBUTHNOT LANE, Lonpon. 


I do not propose to deal with the various operations which are called for 
in order to free the passage of material through the large bowel, or through the 
ileum, whenever such passage is affected prejudicially by evolutionary bands 
or by an appendix which controls the ileal effluent. I intend to confine 
my remarks to the details; of the operative technique of ileocolostomy or 
short-circuiting, and of colectomy, on the assumption that one or other of 
these operations is called for, and that any minor procedure would be insuffi- 
cient to cure or materially relieve the patient. The question arises: 

In what circumstances should one resort to colectomy or ileocolostomy ? 

Personally, I perform colectomy in preference to ileocolostomy when 
the condition of the patient and the state of the large bowel are such that 
removal of the large bowel does not place the patient’s life in more danger 
than I feel is justified by circumstances. It is sometimes very difficult to 
decide this point. 

What are the objections to ileocolostomy ? 

I believe that the immediate risk of ileocolostomy is greater than that 
of colectomy, and that the convalescence after colectomy is much less serious 
and anxious than in the case of ileocolostomy. The explanation of the 
immediate greater freedom from risk in colectomy is that the intra-abdominal 
tension is much reduced by the removal of the large intestine. 

To understand this, let us suppose we have to deal with a case of acute 
or subacute obstruction due to mobile growth in the splenic flexure, or in the 
descending or iliac colon. In these circumstances the colon behind the obstruc- 
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tion is probably enormously distended with liquid feces, the walls of the 
bowel are also inflamed, and there may be a fair amount of general peritonitis. 

One course open to the surgeon is to make an opening into the large bowel 
behind the obstruction. He does this frequently on the assumption that the 
operation is a simple one, and that it affords immediate relief. It certainly 
may not be simple, while its risks may be very great. It also leaves the patient 
in a disgusting condition, and renders any subsequent radical operation very 
difficult and dangerous. 

The division of the ileum and its introduction into the large bowel beyond 
the obstruction allows of the free passage of the ileal contents into the rectum, 
but it leaves the great accumulation of poisonous material in the large bowel, 





Fic. 317.—Shows the method of ligaturing 
the mesentery of the large bowel. 


unless the surgeon drains the latter through the terminal segment of ileum. 
This involves much risk, and leaves a fistulous opening. 

The excision of the large bowel, together with the growth, removes all 
the material accumulated in the large intestine, while it enables the growth and 
any infected lymphatic glands to be removed more effectually than they can 
be by any other operative procedure. It leaves a loose abdomen, with perfect 
drainage through the ileocolic junction. Also it affords the patient the great 
advantages which accrue from a colectomy; that this does present enormous 
advantages over partial resection of the bowel for cancer is obvious to any 
surgeon who is familiar with the former operation and with the great ease with 
which it can be performed. 
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While the immediate risks of colectomy are usually much less than those 
of ileocolostomy, the chance of the anchoring of:a loop of small intestine is 
probably much greater in the former than it is in the latter. The formation of 
adhesions between the small intestine and the abdominal wall is the one great 
risk of both these operations, and if we can avoid the formation of these inflam- 
matory adhesions by any means in our power, we would be able to make colectomy 
one of the simplest, and at the same time most efficient, operations in surgery, 
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Fic. 318.—Showing how the ileum is grasped between two pairs of forceps preparatory 
to division, which is done usually by a cautery. 


Whereas I have a large number of patients on whom I have performed 
ileocolostomy who are perfectly comfortable, and who suffer very little, 
and in some cases not at all, from the accumulation of gas in the colon or from 
the regurgitation of fecal material into it, a fair number complain of these 
conditions after some months or years have elapsed, and regret that they had 
not had their colons removed; or they are obliged to submit to this operation 
at a subsequent date. 
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Whether the surgeon should be satisfied to perform ileocolostomy alone 
in preference to colectomy must depend largely on the condition of the 
patient, ‘but also to a great extent on the skill of the surgeon and his 
familiarity with these operations. — 

It has been my lot to have to operate on patients on whom ileocolostomy 
had been previously performed by surgeons who were presumably expert 
operators, and I quite realize the difficulties that are associated with any new 




















Fic. 319.—The pelvic colon drawn up out of the pelvis and grasped by forceps for 
division in a similar way to Fig. 318. 


procedure, in that the unsatisfactory performance of the operation is liable 
to render it very unpopular with the surgeon and those who are influenced 
by his opinion. This is not the fault of the operation, but it is a misfortune 
from which it must necessarily suffer for a considerable time. The same truth 
is painfully obvious, after all these years, in such a simple procedure as the 
operative treatment of simple fractures. 

We may classify cases of severe stasis by taking two extremes. There 
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are some in which the czecum is loose, enormously dilated, and occupying the 
whole possible space in the true pelvis; in which the large bowel is loose, and 
there is no attempt on the part of nature to form evolutionary adhesions ; and 
in which the pelvic colon is enormously elongated and its mesentery very 
long. In these circumstances the intestine is almost asking the surgeon to 
take it out, and its removal is effected with the greatest ease and rapidity. 
On the other hand, in the case of the man with a good deal of fat distributed 
through the abdominal wall, mesentery, and intestines, with the large intestine 
fixed at every possible point by means of abundant evolutionary bands and 
adhesions, and with very short mesenteries, the difficulties experienced in remov- 
ing the bowel and in effecting a perfectly safe junction between the ileum and 
pelvic colon are quite considerable. It is in this class of patient that the 
surgeon is tempted to confine 
himself to the performance of 
ileocolostomy rather than take 
the risk of removing the large 
bowel. There is one great com- 
fort about this type of patient : 
they are, I believe, much less 
liable to develop inflammatory 
adhesions between the small in- 
testine and abdominal wall. 





Ileocolostomy. — I always 
prefer to open the abdomen by 
means of a vertical incision to 
the left of the middle line, in 
order to divide the sheath of 
the rectus twice and so obtain 
a more secure abdominal scar. 
As the patient is being put under 
the anesthetic, saline solution is 
introduced by continuous method Fic. 320.—The-running suture securing the peritoneal 
into both axille, and about six and muscular coats. 
or more pints are injected in this 
way during the course of the operation. The ileum is grasped by two pairs 
of forceps, whose blades are placed in immediate contiguity. Unless there is 
any contra-indication, such as tuberculous ulceration of the intestine, the ileum 
is conveniently divided within five or six inches of its termination. This can 
be done best by means of a cautery between the blades of the two pairs of 
forceps. The distal aperture is closed by a running suture, and this is buried 
by means of an encircling thread perforating the peritoneal and muscular 
coats only. The proximal end of the bowel is then inserted into the pelvic 
colon at its upper part, the mucous and other coats being sewn together by 
a close button-hole suture. Around this another row of sutures perforating 
the peritoneal and muscular coats is employed. Should the junction appear 
insecure at any point, either owing to tenuity of the wall of the ileum, to 
inflammatory changes in the coats of the pelvic colon, or to the abundant 
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deposit of fat in its peritoneal coat, another row of sutures may be employed 
with advantage. 

The intestines are drawn up out of the pelvis, and the adjacent surface 
of the pelvic colon is sewn carefully to the divided margin of the mesentery 
of the ileum. It is of the greatest importance that this junction should be 
made secure, and in order to effect this purpose it is well to introduce a line 
of sutures in the lower as well in the upper .aspect of the junction. If these 
mesenteries are not secured the operation is very likely to fail, since the small 
intestines drop through the interval, till finally the ileal effluent is controlled 
by the torsion on its long axis of the end of the ileum. The failure to effect 
this closure has brought the operation into a certain amount of disrepute, 
and has involved much avoidable misery and disappointment to the patient. 
The junction must be effected 
most carefully and securely, since 
in ileocolostomy the constant 
pressure exerted on it by the 
small intestines tends to separate 
the mesenteries from one another 
and to bring trouble or disaster 
on the patients. 

Cases operated on without 
closure of the interval between 
the mesenteries have come into 
my hands as acute obstructions, 
or complaining bitterly of pain, 
distention, and diarrhoea. If the 
last kink is very marked and the 
colon is tightly fixed at the brim 
of the pelvis, nothing need be 
done to it; but if it is not so 
fixed, the bowel and mesentery 
should be sewn tightly down to 

Fic. 321.—The apertures of the ileum and colon the brim, so as to reduce the 
aoe apa iy Sera. tendency to the regurgitation of 

feeces up into the iliac colon. 

This should be done very thoroughly, as time tends to lessen this connection. 

An oesophageal tube is now introduced through the anus into the pelvic 
colon, and is guided by the fingers through the ileocolic junction into the ileum 
for a distance of about eight inches. It is secured by means of a suture to 
the margin of the anus in the male, or to the back of the labium in the female. 
If any difficulty is experienced in passing the tube, a quantity of paraffin is 
injected through it which very materially facilitates its introduction. This 
tube prevents the accumulation of gas in the small intestines, and permits of 
the free passage of the fluid contents through the junction, and their collection 
in a vessel beneath the bed. 

In this way the patient can be fed almost at once after the operation in 
many cases. Before the incision is closed completely, a rubber tube is intro- 
duced into the peritoneal cavity and about two or more pints of warm saline 
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solution are introduced. This is done in order to diminish as much as possible 
the tendency to the formation of adhesions. In order to reduce this risk still 
further, the patient is moved about from side to side at frequent intervals. 
(This is more important in the case of colectomy than in that of ileo- 
colostomy, because of the number of ligatured points in the former.) 

Colectomy.—In this operation the surgeon’s chief object is to separate 
the evolutionary adhesions from the mesentery in the first instance, If 
this is done carefully, the outer peritoneal aspects of the mesenteries are left 
smooth and intact. By doing this, not only is the removal of the bowel 
greatly facilitated, but little or none of the mesentery is denuded of its peri- 
toneal covering, so that the risk of adhesion to loops of the small intestine is 
reduced in a manner corresponding to the care that is taken. 

In ligaturing the vessels, 
the inclusion of large masses of 
mesentery should be avoided, 
and subsequently all ligatured 
points should be rendered as 
inconspicuous as possible (Fig. 
317). It is well to remember 
that one of the chief immediate 
risks of the operation is hamor- 
rhage, which may result either 
from the escape of a vessel 
from the ligature in a fat sub- 
ject, or from the friability of 
the ligatured vessels in a thin 
toxic one. 

If the surgeon is unfamiliar 
with the mode of development 
and attachments of the evolu- 
tionary bands, much difficulty 
may occasionally be experienced 
in the removal of the splenic Fic. 322.—Suture joining the adjacent margins of 
flexure, where these bands are oe a ae 
highly developed. This difficulty 
is probably responsible for the partial resections which are performed by 
some surgeons, who are satisfied to remove the bowel up to the middle of 
the transverse colon. I experienced the same difficulty many years ago, and 
very soon found the futility of this method, since the obstruction afforded 
by the splenic flexure and last kink militated greatly against the success of 
the operation. By separating the acquired from the normal mesenteries, the 
splenic flexure can be dealt with with great ease and at no risk. 

In colectomy the ileum is divided as in ileocolostomy, usually within a few 
inches of its termination; but should there be much tuberculous ulceration 
of the ileum, or adhesion binding it down and obstructing it, more or less of 
the length of this bowel can be removed with safety (Fig. 318). The surgeon 
should remember, that while only a small proportion of the length of the 
small intestine is required for health, the longer the small bowel the greater 
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is the increase in weight of the patient which results from the operation of 
colectomy. When the patient is stout, the reduction in bulk and the increase 
in activity which result from a short- 
ening of the small intestine are a 
material advantage to the patient. 

The pelvic colon is drawn up 
out of the pelvis, and grasped with 
two pairs of forceps about an inch 
and a half to two inches above the 
level of the pelvic brim, so affording 
a sufficient length of pelvic colon to 
which the end of the ileum can be 
securely attached (Fig. 319). 

The end of the ileum is attached 
directly to the cut end of the pelvic 
colon. The innermost row of sutures 
perforates all the coats of the bowel, 
and is of the button-hole type, while 
the outer rows secure the peritoneal 
and muscular coats in their grip and 
do not perforate the lumen of the 
bowel. It may be most convenient 
to secure the adjacent aspects of 
the ileum and colon by a running 
suture securing the peritoneal and 
muscular coats (Fig. 320). Then the apertures of the colon and ileum are 
held apart by means of clip forceps 
(Fig. 321). The adjacent margins 
of ileum and colon are sutured by 
means of a button-hole suture (Fig. 
322), after which the remainder .of 
the circumference is closed (Fig. 
323). Fig. 324 indicates the mode 
of insertion of the continuous sero- 
muscular suture. 

Some difficulty may occasion- 
ally be met in effecting the junction 
because of the difference in calibre 
of the two portions of bowel; but 
this can be readily met by arranging 
the sutures so that each picks up a = 
correspondingly greater portion of Tees a Ff 
the circumference of the pelvic colon ae Lee. 
than of the ileum. Much fat in i : 
the peritoneal coat is another ob- sis acing oe vse ecrgicor Aga Roa cares 
stacle to the formation of a perfectly 
secure junction, but most of this can be removed before the anastomosis is 
attempted. Again, a thickening of the walls of the colon, and a reduction 














Fic. 323.—Completion of the suture of the bowel. 
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of its lumen by inflammatory changes which commence in the mucous 
membrane, may render this operation difficult. None of these obstacles are 
insuperable, and by the exercise of a reasonable amount of skill and patience 
a perfectly safe junction can invariably be effected. 

After this anastomosis has been rendered complete, the cut edges of the 
mesentery of the ileum and of the pelvic colon are sutured together, care being 
taken to leave no raw surface either on the upper or lower aspect of the 
junction. ig. 325 shows the manner in which this closure is effected. An 











Fic. 325.—Final suture of the mesentery. 


cesophageal tube is introduced through the rectum and _ ileocolic juncticn, 
as described in the operation of ileocolostomy without resection of the large 
intestine. 

I have not always employed this method of end-to-end anastomosis. In 
my earlier cases I made use of the method of lateral anastomosis, which was 
then most generally favoured by surgeons. The cut ends of the ileum and 
pelvic colon were closed, and a large aperture of communication was 
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established between the adjacent aspects of the small and large bowel. The 
objection to this method was that, however securely the ends of these portions 
of intestine were fastened down, they both dilated and formed sacs, that which 
projected from the ileum being considerably larger than that from the pelvic 
colon. This was not limited to my junctions, since I found that the same 
occurred in patients of surgeons who, as I knew, were very skilful operators. 
The accumulation of fecal material, in the ileal cul-de-sac especially, soon 
becomes a source of great discomfort, and calls for treatment. For a long 
period I employed an end-to-side anastomosis, closing the pelvic colon and 
introducing the end of the ileum into an aperture in its side. This was gener- 
ally very effective. I occasionally came across cases in which obstruction 
occurred at the junction on the removal of the tube. This obstruction did 
not always take place at once, but perhaps after a considerable interval ; and 
again, it was not always persistent, but frequently intermittent. It seemed 
to me that this control of the ileal effluent resulted from some twisting of the 
bowel at the junction, and in order to obviate its occurrence I employed 
the end-to-end method. This last has afforded me complete satisfaction, 
and has freed me from the anxiety associated with the end-to-side junction. 


BACTERIAL ACTIVITY IN THE ALIMENTARY TRACT.* 
By N. MUTCH, Lonpon. 


In tracing the distribution of the aerobic bacteria of the alimentary tract 
in healthy adults, a moderately varied and luxuriant flora is met with in 
the mouth and stomach; the duodenum, jejunum, and most of the ileum 
are relatively sterile ; a few bacteria are found in the lowest coils of the ileum, 
whilst the colon teems with innumerable organisms. There would seem to 
be a continual inflow of vegetable life through the mouth, a constant destruc- 
tion in the stomach, and a studied encouragement of growth in the colon. 
The bacteria of the duodenum and jejunum probably represent the surplus 
which has escaped destruction in the stomach. Those of the ileum are the 
resultant of an ascending infection from the colon and the remnants of the 
inflowing stream from above. 

Apparently the ideal which our vital mechanisms strive to attain is sterility 
of the alimentary tract above the ileocecal valve, with very free bacterial 
growth below that barrier. The reason for this is not far to seek. The upper 
portions of the intestinal tube are laden with food products, useful alike for 
human and bacterial life. The presence of many organisms in these parts 
would result, not only in much waste, but in the production of highly poisonous 
modifications of our food materials, such as amines and ptomaines. On the 
other hand, although the colon can absorb sugar and proteolytic products! 
as well as water and salts, normally it is given very small opportunity of 


* The expense of these researches was in part defrayed by a grant from the British 
Medical Association. 
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exercising this function. Mere traces of absorbable carbohydrates and amino- 
acids pass the ileocecal valve, their loss is inconsiderable, and it is most 
important that toxic modifications should not be produced. A luxuriant 
colonic flora is therefore provided, to ensure their rapid destruction into 
relatively innocuous bodies such as phenol, ammonia, water, carbon dioxide, 
and hydrogen, whilst being stored up for daily evacuation. 

To put the matter briefly, the upper alimentary tract is specialized for 
aseptic absorption of food, and the colon for the bacterial destruction of 
residues. It is conceivable that disease may arise from infection of the lumen 
of the upper alimentary tract, with the generation of poisonous decomposition- 
products; or from infection through the walls of the alimentary canal, with 
discharge of bacterial toxins into the circulation. 


BACTERIAL DECOMPOSITION IN THE ALIMENTARY TRACT. 


The process of food decomposition by bacteria is favoured by increase 
in the number of bacteria present, and by delay in the passage of food through 
the infected area. In the abdomen as elsewhere, delay and infection are 
intimately related to each other, and abnormal delay suggests heightened 
infection. In surveying the alimentary tract from the point of view of its 
mechanics, it will be seen that, in health, chyme is delayed at three points—in 
the stomach, in the lower ileum, and in the colon. In disease, delay may be 
increased in any or all of these localities, and also produced in the duodenum 
by the development of an abnormal fourth barrier at the duodeno-jejunal 
flexure. 

Decomposition in the Stomach.—This is dominated by the abundance 
of carbohydrate present and the concentration of the hydrochloric acid in the 
gastric secretion, and unless the acidity is extremely diminished, only a limited 
variety of organisms can flourish. Even with marked hypo-acidity, gastric 
stasis is a necessary adjunct for free bacterial action. Amongst the organisms 
best adapted for growth in moderately acid media are the B. acidophilus of Moro, 
and yeasts. Both of these organisms can live in a medium which is acid to 
Congo Red, and both ferment carbohydrates with avidity, the latter producing 
gas and the former lactic acid. Hypo-acidity and motor disability are found 
in most cases of gastric carcinoma, but they occur also in the simpler cases of 
intestinal stasis, in which neither ulcers nor cancers are present. 

Whenever these conditions are found in conjunction with each other, 
gastric fermentation proceeds freely—e.g., J. J.’s gastric secretion contained 
0°076 per cent active hydrochloric acid; his stomach was not quite empty in 
six hours. He experienced much flatulence and heartburn. Organic acids 
were present in his gastric contents. Whereas G. S. had 0°301 per cent of 
active hydrochloric acid, and his stomach was empty in four hours. He was not 
troubled with flatulence or heartburn, and no organic acids were found in the 
stomach contents. Both patients suffered from marked colonic stasis, and 
in neither was any ulceration or malignant disease of the stomach or 
duodenum found at operation. J. J., showing hypo-acidity and gastric 
stasis, suffered from symptoms of decomposition in the stomach. G. S., 
showing hyperacidity and normal motor functions, was free from any such 
discomforts. 
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Decomposition in the Duodenum.—lIt is most unlikely that any 
appreciable bacterial decomposition takes place in the normal duodenum, 
because the transit of food through its lumen is rapid. In constipation, 
however, there is very frequently marked stasis of the duodenal contents, and 
from such duodenums pathogenic bacteria can be cultivated. This delay 
and consequent dilatation are part of a general stagnation in the stomach 
and duodenum, and are not usually associated with rapid emptying of the 
stomach, as was at one time suggested. The rate of stomach evacuation was 
studied in twelve ‘consecutive cases of marked duodenal dilatation. The 
criteria of such dilatation were ocular demonstration by laparotomy, and 
orthodiagraphic measurement. Only those duodenums were considered in 
which the descending limb measured 4 in. or more. 


TIME OF EMPTYING OF STOMACH IN DUODENAL DILATATION. 








X-RAY MEASURE- | TIME FOR 

PATIENT OPERATIVE FINDINGS | MENTS OF STOMACH TO 
DESCENDING LIMB EMPTY 

R. J. Dilatation moderate ‘=< 8 hours 
K,. L. | ‘& extreme > Teen 
P. Ss. | “A extreme ng _ ae 
A. R. | on extreme — 8 : 
Cc. M. | ne moderate \> 5 os 
A. H. | me moderate | Le |\> 44 ,, 
A. B. - moderate | 4 in. ao. 
D. P. mA moderate 4 in. Be = 
K. S. 4 in. et. ee 
M. K. bc = 5 in. Sete Ge 
J. F. | ee ae 4thin. pO igs 
A. S. 5 in. > 3 os 





It will be.seen that the stomach was empty in less than four hours in one 
case only, and that the average time of emptying was more than six hours. 
Extreme duodenal dilatation is therefore usually associated with marked 
gastric stasis. The probable teleological explanation of the phenomenon is, 
that delay at the upper end of the alimentary tube is nature’s remedy for a 
greater accumulation of food in the lower ileum than that portion of the canal 
can deal with at the moment. 

The importance of this means of regulating the inflow of chyme into the 
jejunum is illustrated by the case of M. B., age 26, who suffered from constipa- 
tion, with marked ileal delay of about fourteen hours’ duration, gastric delay 
of six hours, and a gastric ulcer not producing pyloric stenosis. Gastro- 
jejunostomy was performed, thereby overcoming gastric and duodenal stasis, 
but depriving the ileum of its means of protection against overfilling. When 
examined six months later, bismuth poured rapidly through the hole in the 
bottom of the stomach and collected in the lower ileum, where, by reason of 
its weight, it so aggravated the ileal delay that a large mass of bismuth failed 
to enter the cecum till after the 96th hour (Fig. 326). On the seventh day 
the ileum was empty, and all the bismuth was in the colon. Even with the aid 
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of liquid paraffin, ileal delay was greater than fifty hours, although less than 
seventy-four hours. The actual mechanism of production of many cases of 
duodenal dilatation is kinking at the duodenojejunal flexure, brought about 
by the heavy pull, through gravity, of accumulated chyme in the lower ileum. 





Fic. 326.—M. B. Six months after gastrojejunostomy. The photograph was taken 
ninety-six hours after a bismuth meal. Note the extreme ileal stasis. 


These facts are clearly proved by the following cases, in which laparotomy 
was performed :— 


A.—FIvE CONSECUTIVE CONSTIPATED B.—FIvE CONSECUTIVE CONSTIPATED 

PATIENTS WITH ILEAL DELAY GREATER PATIENTS IN WHOM ILEAL DELAY WAS 
THAN TEN Hovrs. VERY SLIGHT, OR ABSENT. 

PATIENT DUODENAL DILATATION* PATIENT DUODENAL DILATATION 

A. A. Definite = + R. G. Doubtful = (+) 

M. W. Definite = oa Tt. G. Doubtful = (+) 

A. P. Marked = 9+ G. W. Definite — + 

H. S. Marked = 2+ | sael & Absent = — 

D. M. Definite = + | iT: Definite = + 
Average measurement of dilatation = 1:4. Average measurement of dilatation = 0°6. 


* Throughout this paper an extreme condition is denoted by 3 +, a very marked one 
by 2 +, a definite one by +, a doubtful one by (+). This method supplies measurements 
which ignore small differences, and are therefore uninfluenced by small experimental errors. 
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It is evident that duodenal dilatation is intimately associated with ileal 
stasis, and the process of its production can be seen in operation in the case of 
E. B., a man, age 33, who complained of epigastric pain coming on about three 
hours after meals. It was the characteristic ‘hunger’ pain which often occurs 
with duodenal obstruction. A bismuth meal was given, and although the 
orthodiagraphic measurement of the vertical limb of the duodenum was 44 in., 
there was no pronounced distention, and bismuth readily entered the jejunum. 
In other words, the duodenum was large from previous obstruction, but 
obstruction was not actually present at the time of examination. He was 
next seen three hours later, during a 
typical attack of pain. The duodenum 
was now distended (Fig. 327), and no 
bismuth was seen to enter the jejunum 
during ten minutes’ observation. Exam- 
ination of the rest of the abdomen 
revealed the immediate cause of obstruc- 
tion—the greater part of the bismuth 
having now collected in the pelvis in the 
lower coils of ileum, where, by reason of 
its weight, it was acutely kinking the 
duodeno-jejunal flexure. From the fore- 
going data it is evident that duodenal 
stasis is most frequently found in con- 
junction with gastric and ileal stasis, 
and evidence of chronic duodenal infec- 
tion should first be sought in patients 
presenting these conditions. The alkaline 
reaction of the duodenal chyme supplies 
a medium favourable to the growth of 
organisms which escape the sterilizing 
‘influence of the stomach, or which have 
ascended from the lower parts of the 

Fic. 327.—E. B. Duodenum distended reanaty meee preeengy ceeds — 
with bicsonth during an attack of ‘ hunger’ chlorhydria, gastric stasis, and infection 
pain. of the small intestine, occurring together, 

provide the conditions most favourable 
to the growth of bacteria in the duodenum. 

Very commonly the subjects of constipation present a localized area of 
tenderness near the middle line, about 14 in. above the umbilicus. _ It is usually 
very pronounced when duodenal or gastric ulceration has supervened, but is 
more frequently present without such complications. It is uninfluenced by 
the position of the patient. It rarely corresponds with the surface-marking 
of the pylorus, which varies greatly according to the posture of the patient. 
The area of tenderness does, however, correspond accurately with the third 
part of the duodenum, which occupies a very constant position in all patients, 
and which does not drop appreciably in the erect attitude. Fig. 328 
demonstrates this point. Before the a-ray examination was made, the lower 
metal disc marked U was placed over the umbilicus and the upper one over 
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the area of maximum tenderness. The photograph was taken with the patient 
lying down. In the erect attitude the point of tenderness and the duodenum 
remained in the same position as. before, but there was great ptosis of the 
pylorus. It is much easier to satisfy oneself that the duodenum and not the 
pylorus is tender, by abdominal palpation, aided by a rays and a fluorescent 
screen. Operative findings correlate this tenderness with duodenal dilatation. 
Out of seven consecutive laparotomies on patients with marked epigastric 
tenderness, pyloric ulceration was found in one only; in every case the 
duodenum was dilated, and 
in three this dilatation was 
extreme. 

Consideration of the case 
of F. W. will show that 
pathogenic organisms may 
occur in the duodenum in 
disease. The patient, a man, 
age 29, suffered from cutane- 
ous pigmentation, sweating, 
and anzmia, which had 
commenced six months pre- 
viously and gradually in- 
creased in severity. When 
seen, his cutaneous discolora- 
tion was great, and sugges- 
tive of Addison’s disease ; 
but his blood-pressure was 
125 mm. Hg. His hemo- 
globin was 50 per cent; his 
red-count, 2,380,000; colour 
index, 1; white-count, 
10,800; differential - count: 
polymorphonuclears 48 per 
cent, lymphocytes 47 per 
cent, hyalines 3 per cent, 
eosinophils 2 per cent. No 
abnormal white cells were 
found. The red corpuscles Fic. 328.—Shows the area of epigastric tenderness over 
were round, even 1n_ S1Ze, the third part of the duodenum. P, Pylorus. D1, 2, and 
and no nucleated forms were 3, Duodenum, parts 1, 2, and 3 respectively. 
seen: that is to say, his 
blood presented the picture of a severe secondary anzmia, with a relative 
lymphocytosis. His heart was slightly enlarged, and a loud hemic bruit was 
heard. The urine contained a moderate amount of indoxyl, and much 
indolacetic acid. On a-ray examination there was pronounced ileal and 
colonic stasis. Laparotomy was performed, and some of the chyme with- 
drawn from the dilated duodenum. Plate cultivations were made, and a 
profuse and pure growth was obtained of a long-chained, Gram-positive, 
hemolysin-producing streptococcus, which was probably responsible for the 
severe anemia from which the man was suffering. 


TENDER 
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To recapitulate the facts just brought forward in connection with duodenal 
stasis :— ; 

1. It is usually associated with ileal stasis, and is most marked when the 
lower ileum is distended with food. 

2. It is usually associated with gastric stasis. 

3. It gives rise to a localized tender area in the epigastrium. 

4, It may be associated with duodenal infection. 

In the present state of our knowledge it is impossible to differentiate 
between food poisons produced in the duodenal lumen and bacterial toxins 
produced in the walls of the canal. 

Decomposition in the Ileum.—lIt is admitted by all who have given 
attention to the subject that in disease the lower coils of ileum frequently 
contain micro-organisms. It is easily proved by making cultures from ileal 
chyme removed at operation. That a few organisms occur in these parts of 
the intestinal tube in health is probable, but as yet lacks direct proof. There 
is, however, no doubt that in constipation the ileal flora is often immeasurably 
richer than in health, and that bacterial decomposition of the products of 
proteolysis gives rise to adverse symptoms in patients suffering from intestinal 
stasis. Most striking proof of these statements is made possible by the 
variations in ileal infection found in different subjects. For the moment 
it will suffice to mention two facts, and then enter on the more detailed 
discussion. 

1. The degree of infection of the ileum with coliform bacilli varies directly 
as the degree of ileal stasis. 

2. Constipated patients with subnormal blood-pressures harbour B. amino- 
philus in their ileums ; other constipated patients do not do so. 

The relative frequency with which various aerobic organisms can be 
cultivated from one platinum-loopful of diluted ileal contents (dilution 1—50) 
is: Coliform bacilli, 86 per cent; B. acidophilus, 68 per cent; Streptococcus 
brevis, 57 per cent; B. aminophilus, 36 per cent; yeast, 28 percent; Streptococcus 
longus, 18 per cent; B. proteus, 6 per cent. 

From consideration of a large number of cases it has been possible to 
detect the following factors which influence the coliform infection of the ileum. 


A.—The degree of infection* is proportional to the ileal stasis. 

The technique followed in all bismuth examinations was that 4 ozs. of 
bismuth oxycarbonate were given shortly after a meal, and no food was allowed 
until the stomach was empty. 


Ileal delay :— 


A trace of bismuth in the ileum at 8} hours = ileal delay (+) 


A definite collection present 8} to 9 _., = ditto + 
Ditto ditto 9 to 24 es = ditto 2+ 
Ditto ditto more than 24 ___,, = ditto 38+ 


In 5 consecutive cases of extreme ileal infection the average ileal 





*I am indebted to Dr. J. Eyre for some of the quantitative counts of coliform and 
streptococcal organisms made use of in this paper. 
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delay was 1°6. (Plates overgrown with innumerable colonies of coliform 
organisms) :— 
ILEAL DELAY 


PATIENT 
E. D. oie 

“4 : ma | Average measure of 
C.F. ey ee a bee, delay = 1°6. 

E. L. = es i ae 


In 8 consecutive cases of slight ileal infection the average delay was 0°6. 
(From 1 to 20 colonies appeared on the plates) :--- 


PATIENT ILEAL DELAY 

G.W. (+) \ 

D. S. a | 

D. M. 2+ | 

C. J. + \. Average measure of 
P. G. + { delay = 06. 

H. E. + | 

F. J. — 

A. A. — 


B.—The ileal kink acts as a protective barrier against ascending infection 
from the colon. 

Cultivations were made on nutrose agar plates from one loopful of diluted 
ileal contents. Dilution was 1-50. 


Coliform infection :—— 
Innumerable colonies = 3+ 100 to 5 colonies = + 
500 to 100 oe Je eee ‘ = (+) 


In 10 cases of marked ileal kink, the average measure of coliform infection 
was 0°75. 

In 10 cases without ileal kink, the average measure of infection was 1°7 

Considering the data from another standpoint. In 6 cases of extreme 
coliform infection of the ileum, a definite ileal kink was present in 17 per cent. 
In 10 constipated patients with relatively slight coliform infection, a definite 
ileal kink was present in 90 per cent. 

This protective effect of the ileal kink is not due to concurrent alterations 
in ileal stasis, because the average ileal delay of 12 consecutive constipated 
patients with marked ileal kinks was equal to the average delay in 12 consecu- 
tive constipated patients who had no ileal kink. 


C.—The coliform infection varies directly as the duodenal dilatation. 

This is a natural corollary to the fact that duodenal dilatation varies 
directly with the ileal stasis. In 6 cases of extreme coliform infection of the 
ileum, the average duodenal dilatation = 1°7. In 11 cases of relatively slight 
coliform infection, the average duodenal dilatation = 0°8. 


D.—The coliform infection is uninfluenced by the acidity of the stomach.* 
If, as is probable, the coliform infection ascends from the large bowel, it 





* For all examinations of stomach contents mentioned in this paper I am indebted to 
Mr. J. H. Ryffel, in conjunction with whom a more detailed and extensive analysis of results 


will be published later. 
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would seem unlikely that the gastric secretion could influence it in any way. 
The following figures justify this conjecture. 


ACTIVE HYDROCHLORIC COLIFORM 
ACID INFECTION 


B. M. 0°208 per cent) 3+ 
G. S. 0°301 per cent - 0°2 to 0°3 per cent + 
M. L. 0°298 per cent) + 


PATIENT 


Average measure of 
infection = 1°7. 


E. D. 0°127 per cent 3+ 

H. S. 0°184 per cent 3+ 

D. S. 07119 per cent, 0:1 to 0-2 per cent + pedis a: ¥2 
D. M.  0°142 per cent * + | ee re 
A. E. 0°107 per cent (+) | 

D. B. 0°174 per cent, 2+ 

L. S 0-086 per cent | 0 to 01 5 FA pee a Oe 
F. J. 0°076 per cent J . Pe” eae be cilia 


Or, presenting the data in another way :— 

In 5 cases of extreme coliform infection of the ileum, the average secre- 
tion of active hydrochloric acid = 0°15 per cent. 

In 6 constipated patients with relatively slight infection, the average 
hydrochloric acid = 0°17 per cent. 

The changes which may be induced in the lower products of proteolysis 
by intestinal bacteria are remarkable in that the toxicity of the resulting com- 
pounds varies very greatly. Probably in many cases highly poisonous sub- 
stances are first formed by simple alterations in the structure of the useful 
nitrogenous products of enzyme action, and are subsequently changed into 
simpler innocuous but useless products by further bacterial action. For 
example :-—— 

1. Useful tyrosin is first changed to highly poisonous hydroxyphenyl- 
ethylamine, and ultimately becomes relatively innocuous phenol. In normal 
intestines most of the tyrosin is absorbed unchanged, whilst the residue 
passes rapidly into the colon and is destroyed. :— 


OH OH 
ee f™, 
ee | 
\ 7, 4 We 
CH, .CHNH,.COOH CH,.CH,NH, 
Tyrosin Hydroxyphenylethylamine 
OH 
ho re 
| 
Ny, ee: 
CH, .COOH OH 
p-Hydroxyphenylacetic acid Phenol 


2. 6-iminazolylethylamine is formed from histidin :— 


CH=C.CH,.CHNH,.COOH CH=C.CH,.CH,NH, 
Ses vee 
N NH N NH 
\ / \/ 
CH CH 
Histidin -iminazolylethylamine 


(Useful and innocuous) (Intensely poisonous) 
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3. Indolethylamine is formed from tryptophane :— 


/\—-C.CH,.CHNH, .COOH /~.—C.CH,.CH,NH, 
| " 
| CH } CH 
SNe the 
NH NH 
Tryptophane Indolethylamine 
Innocuous) (Poisonous) 


/\—-C.CH,.COOH /“ \-—C.OH 


| 


| | 
| em | | CH 


Be it. g ee bt 
NH NH 
Indolacetic acid Indoxyl 
(Innocuous and useless) (Innocuous and useless) 


In the colon, where bacteria are present in billions, and the work of 
destruction can be taken up by relay after relay of organisms, relatively 
innocuous end-products arise. The highly toxic intermediate bodies are to be 
sought for where selected bacteria, not too numerous and not too versatile in 
their chemical potentialities, come into contact with the products of proteolysis. 

The chyme in the lower end of the ileum is fluid, and consists of products 
of digestion, bile pigments, stercobilin, and ferments, dissolved in an almost 
neutral isotonic solution of sodium chloride and sodium carbonate. Experi- 
mental fistule in dogs show that 6 per cent of absorbable food reaches the 
cecum. This is composed entirely of the simplest products of digestion, 
including traces of tyrosin, histidin, arginin, lysin, leucin, alanin, and aspartic 
acid. 

The author has carefully examined the colon and lower portions of the 
ileum removed by Sir Arbuthnot Lane at operation on fifty occasions, and 
has noted the following points. Although the whole abdomen of constipated 
patients emits a fecal odour, great differences can be observed between the 
offensiveness of the various portions of the intestinal canal, and the ileocecal 
valve forms a great dividing line. If the lumen of the ileum is opened up by 
a longitudinal incision, and its contents exposed as far as a point 3 to 4 mm. 
from the cecal aspect of the ileoceecal valve, the odour emitted is extremely 
faint; but immediately after the valve has been cut through completely, the 
usual nauseating vapours of fecal matter become urgently obvious. It is quite 
evident that the contents of the cecum do not usually regurgitate through 
the ileoczcal valve. This was demonstrated more completely still by 
bacteriological methods. Immediately after the abdominal wall had been 
opened at operation, a ligature was tied round the ileocecal junction. Swabs 
were subsequently taken from the cecum and lowest portion of the ileum. 
From the former, most luxuriant cultures were obtained; from the latter, 
comparatively slight growth. These observations dispose conclusively of the 
contention which Adami has from time to time put forward, that bacterial 
activity reaches a maximum in the lower ileum. The majority of the bacteria 
in the feeces may indeed be dead ; but the number of living bacteria in 1 c.c. 
of cecal contents is so immeasurably greater than the number in 1 c.c. of ileal 
contents taken 1 cm. higher up the alimentary tract, as to convince one of the 

44 
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relative sterility of the small intestine. On several occasions a portion of 
ileum four or five feet in length was. removed, and cultures were made from its 
contents at various points, with similar results in all cases. For example, in 
the case of S. K., age 40, with lifelong constipation, on whom a colectomy 
was done in March, 1914, the results were as follows :— 


SITE OHARACTER OF GROWTH NUMBER OF COLONIES 
Caecum .. = .. Very free growth of streptococci 
and B. coli after 24 hours = immeasurable 
Tleum at the valve eet Moderate growth i 
,» 10 em. above the valve ditto Sa em SD 
> 20 cm. ditto Slight growth = | 
» 2 cm. ditto Very slight growth = 0)\A few B. coli could 
>; 40 cm. ditto ditto .. = 0! be detected in these 
» 50 cm. ditto ditto -. = 0-situations by work- 
» <a. ditto ditto = O,ing’ with larger 
» 70 ecm. ditto ditto 0) volumes of chyme. 


From these results it is evident that not only does the ileocecal valve 
prevent gross regurgitation, but it also acts as a very efficient barrier against 
bacterial invasion of the ileum. Whether this function is dependent solely 
on mechanical prevention, or is aided by some bactericidal action, remains 
to be investigated. It would appear also. that the bacteria which live in 
the lowest portions of the ileum in constipation, very rapidly diminish in 
number as the distance from the cecum increases. 

Examination of the chyme points to similar conclusions. The volume 
obtained was always small, because of the routine starvation before operation. 
The reaction in all cases was amphoteric or faintly alkaline to litmus paper 
- as far as the ileocecal valve. In consistency it varied from fluid which could 
be poured from vessel to vessel, to small, formed, pultaceous masses of pale 
brown, almost odourless, matter. This semi-solid matter suggested that con- 
siderable absorption of water had taken place from the ileum ; but it was not 
so common as the fluid chyme which was found in presence of, and in absence 
of, Lane’s ileal kink. The colour was sometimes green, but usually yellow 
and brown. In the case already cited, a rapid transition in colour was seen 
from brown at the ileocecal valve to bright yellow 20 cm. away from the 
valve. Chemical examination showed that in all portions, both bile pigments 
and stercobilin were present in large amounts. Near the valve the proportion 
of stercobilin to bile pigment was greatly in excess of that found in normal 
sterile bile, indicating considerable bacterial action ; whilst 20 cm. higher up 
the ileum, the relationships of the pigments were indistinguishable from those 
in the gall-bladder. A similar condition was found in many other patients, 
and in no case was much stercobilin found at a distance greater than 10 cm. 
above the ileoczcal valve. 

The end of the ileum in constipated subjects would appear from the fore- 
going discussion to be singularly well adapted for the production of inter- 
mediate bodies of bacterial action. The exact nature of the toxins elaborated 
depends upon the organisms present, and may vary widely in different patients. 
The evidence that such decomposition actually occurs may now be examined. 

Urine probably contains from time to time many substances whose 
presence is due to bacterial decomposition in the alimentary tract. Those 
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of simple structure, such as phenol, may arise during the extensive disintegra- 
tion of food residues in the colon, but the more complicated ones must be the 
resultants of restricted bacterial action in localities where proteolytic products 
are still unabsorbed. Tryptophane derivatives are often found in the form of 


/~\_—-C.CH,.COOH /\_-C.OH 


indolacetic acid, , and indoxyl, | fl 


I 
CH 


CH 
oe Ne Pe oo 
NH NH 


These bodies occur together or separately. Either may be formed by the 
action of coliform organisms on tryptophane ; but the fact that pure cases of 
indolacetic urine and pure cases of indicanuria are met with, makes it probable 
that a separate strain of organism is responsible for the production of each 
substance. The interest of this speculation lies in the close relationship 
between indolacetic acid and the pressor body indolethylamine, 
1 nl CR, CANE, 

CH 

NH 
and in the fact that indolethylamine entering by the alimentary tract appears 
in the urine as indolacctic acid. Recently, I have isolated, from the urine of a 
patient with intestinal stasis, a tyrosin derivative, parahydroxyphenylacetic 


ey see 


aad, , in a pure crystalline form.2 This body is closely 
related to hydroxyphenylethylamine, = , whose 
a | 
CH,.COOH 


CH, .CH,NH, 

pressor effect is so marked that it is sold by a well-known firm of chemists 
for therapeutic uses in 20 mg. doses. Hydroxyphenylacetic acid is easily 
detected by applying Millon’s test to an ethereal extract of acidulated urine. 
I have now found it present in large amounts in three or four patients, and in 
small amounts in sixty or seventy other patients, with intestinal stasis. In 
the former group, the daily excretion approximately equalled that following 
ingestion of 0°4 gram of hydroxyphenylethylamine, an amount which might 
easily produce morbid changes in the vascular system if given daily over a 
period of many years. The blood-pressure was measured in one patient only, 
and in this instance was 218 mm. Hg. I intend shortly to work out the 
relationship between hydroxyphenylacetic acid and diseases of the arteries 
and liver. 

It has been possible to detect certain factors which influence the 
excretion of the more complex decomposition-products of tryptophane and 
tyrosin (indoxyl, indolacetic acid, and hydroxyphenylacetic acid). I have 
described the method of estimating the relative excretion of these substances 
elsewhere.2 The same convention may be used here as in the measurement 
of duodenal dilatation, etc., namely :— 


(+) indicates the presence of traces 

“3 - definite amounts 
2+ os $3 large amounts 
3+ ae a extreme amounts. 
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A.—The excretion of tyrosin derivates is proportional to the degree of coliform 
infection of the ileum, as also is the excretion of tryptophane derivatives. 

In 7 cases of extreme coliform infection of the ileum the excretion equalled 
1°5 for tryptophane and 1°2 for tyrosin :— 


PATIENT TRYPTOPHANE DERIVATIVES TYROSIN DERIVATIVES 

E. L. 3+ i 

VEY Yee 2+ | 

B. M. + ot 

F. W. 2+ }mean excretion = 1°5 (+) -mean excretion =1-:2 
EK. D. (+) + 

H. S. 4 | + | 

C..m + 


In 10 cases of slight coliform infection the excretion equalled 0°7 for 
tryptophane and 0°7 for tyrosin :— 








G. S. 0 + 2+ 7} 

D. S. (+) 4 

M. L. a. (+) 

D. M. a 0 

C55. ao mean excretion = 0°7 0 mean excretion = 0°7 
P..G. (+) € + f 

A. E. + + 

R. H. (+) + 

F. J. + (+) 

=. 8. 4+ 3 (+) 


The figures just tabulated uphold the truth of the law. The observation 
is of importance, in that variations of a symptom found in intestinal stasis 
have thus been correlated with similar variations in the flora of the small 
intestine. 


B.—The excretion of these decomposition-products is not favoured by a 
streptococcal infection of the ileum, and is uninfluenced by the presence of 
B. acidophilus. 

In 11 cases in which B. coli and streptococci were present in the ileum, the 
mean excretion of decomposition-products =1°2. In 10 cases in which coliform 
bacilli alone were present, the mean excretion = 2°1. In 9 cases in which 
B. acidophilus was present in the ileum, the mean excretion = 1°8. In 8 cases 
in which B. acidophilus was absent, the mean excretion = 1°8. 


C.—Excretion varies directly as the degree of ileal stasis. 

In 16 cases of marked ileal delay greater than 10 hours, the mean excre- 
tion = 2°1. In7 cases of slight ileal delay (traces of bismuth seen at 8} hours) 
the mean excretion = 1°6. 


D.—Excretion is uninfluenced by hyperacidity of the stomach. 

In 6 cases in which the active hydrochloric acid was between 0°2 per cent 
and 0°3 per cent, the mean excretion of tyrosin derivatives = 0°9; of trypto- 
phane derivatives == 1°0. 

In 9 cases in which the active hydrochloric acid was between 0°1 per cent 
and 0°2 per cent, the mean excretion of tyrosin derivatives = 0°8; of 
tryptophane derivatives = 1°0. 








omnia = 
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This confirms the view that the coliform infection ascends from below 
and is not due to an inflow of organisms which have escaped destruction in 
the stomach. 


E.—Excretion is increased by hypoacidity of the stomach. 


In 7 cases in which the active hydrochloric acid was between 0 per cent 
and 0°1 per cent, the mean excretion of tyrosin derivatives = 1°2; of trypto- 
phane derivatives = 1°8. 

It has already been shown that the coliform infection of the ileum is 
uninfluenced by the acidity of the gastric contents (see p. 616). The raised 
excretion of decomposition products in hypochlorhydria must therefore be 
due to greatly impaired digestion, which results in the arrival of unabsorbed 
protein hydrolysis products in the lower infected ileum in unusually large 
amounts. 


F.—The excretion is almost abolished by drainage of the ileum, even though 
the colon is left in situ and ileocolostomy alone performed. 


Forty-seven consecutive constipated patients showed a mean excretion of 
tyrosin and tryptophane decomposition-products = 1°8. 

Thirteen consecutive healthy subjects on whom ileocolostomy had been 
performed two to forty-eight months previously (in 1 case only was colectomy 
performed) showed a mean excretion = 0°5. In 9 of these cases no traces 
of indican, indolacetic acid, or hydroxyphenylacetic acid could be found. 

At this point it may be mentioned that small amounts of urobilin are 
commonly excreted by constipated subjects, and that this excretion invariably 
ceases after ileocolostomy. I cannot 
suggest any explanation of this pheno- 
menon at present. 

- To summarize the evidence so far 
brought forward of ileal putrefaction in 
constipation: The excretion of bacterial ' 
decomposition-products of two different y 
amino-acids, tyrosin and tryptophane, BL 142 millions 
has been shown to vary separately asthe |A ; 
degree of ileal stasis and as the degree of 

; Fie. 329.—Contraction of a”guinea-pig’s 


ileal infection with coliform organisms. uteran, caused. by tieibiepiiyletleylninind ot 
a dilution of 1 in 22 millions. 














Research along other lines has pro- 
duced further evidence quite equally convincing. Some strains of coliform 
organisms are capable of changing histidin into §-iminazolylethylamine (here- 
after referred to as B-iminazo). This strain is sometimes called B. aminophilus. 
6-iminazo is a very potent drug, and produces a fall of blood-pressure in man. 
It displays this power even when taken by the mouth, because it is not 
destroyed by the liver. It can be estimated by reason of its powerful action 
on the uterus.4 Fig. 329 shows the contraction produced by a solution of 
8-iminazo of 1—22,000,000 dilution acting on an isolated uterus of a virgin 
guinea-pig. This contraction was almost maximal, and the uterus shrank to 
about a third of its original length. Ileal organisms, obtained at operation, 
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were grown in a 0°l per cent histidin saline medium, and the amount of 
8-iminazo produced estimated by comparing the effect of the cultures on an 
isolated uterus with that of a solution of the drug of known strength. Fig. 330 
shows the effect of such a culture forty-eight hours old and diluted about 
8000 times. Careful observa- 
tions were made on the blood- 
pressures of the patients whilst 
lying down and taking an ordin- 
ary efficient mixed diet. Four- 
teen patients were examined, 
all of whom suffered from 
' chronic constipation of many 

Y years’ duration, and exhibited 
CURVE II (O.L) O-03ce. Culture B colonic stasis in a marked de- 
gree. Of these, 6 had a B. 
Fic. 330.—O. L. Contraction of a guinea-pig’s aminophilus infection of their 


uterus, produced by a forty-eight hours’ culture of mixed —, E 
ileal bacteria in 0°1 per cent histidin saline medium, at a ileum, with blood-pressures of 


dilution of 1 in 8,000.- This corresponds to a conversion 
of more than 50 per cent of the histidin present into 108, 106, 104, 102, 102, and 
g-iminazo. Blood pressure, 108 mm. Hg; Ileal stasis, 97 mm. Hg respectively ; 8 


marked ; Colonic stasis, extreme ; Indoxyl, indolacetic, ° ae ° 
and hydroxyphenylacetic acids excreted in considerable patients had no B. aminophilus 
quantities. infection of their ileum. Their 

blood-pressures were 140, 132, 
128, 126, 125, 122, 120, and 114 mm. Hg respectively.* 

The correlation of this particular type of ileal infection with the presence 
of a low blood-pressure, which is the vascular sign of $-iminazo intoxication, 
proves definitely that at least one symptom sometimes exhibited by con- 
stipated patients is determined by abnormal decomposition in the ileum. 

Briefly, the coliform infection of the lower ileum in constipation is 
abnormal because :— 

1. It increases with increase in ileal delay. 

2. Different strains of coliform bacteria are found in different ileums, 
B. aminophilus being present in a minority of cases. 

Some of the symptoms met with in constipation result from bacterial 
decomposition in the ileum because :— 

1. Tyrosin decomposition-products in the urine increase with prolongation 
of ileal delay, and are almost abolished by drainage of the ileum. 

2. Tryptophane decomposition-products in the urine increase with increase 
in ileal stasis, whilst drainage of the ileum causes them to disappear almost 
completely. 

3. Histidin, acting as precursor of $-iminazolylethylamine, produces a low 
blood-pressure in those patients only whose ileums contain B. aminophilus. 

Decomposition in the Colon.—This has received much attention at various 
times, but is probably quite secondary in importance to ileal decomposition. 
As stated in the earlier part of this paper, the colon is the site of destruction 
of residues by an extremely luxuriant bacterial flora. The substances formed 
are of the simplest nature and, in the amounts absorbed, their pharmacological 
actions are probably so very slight as to be negligible. 
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CHRONIC INFECTION THROUGH THE WALLS OF THE INTESTINAL TUBE. 


In all likelihood, some of the symptoms experienced in constipation are 
caused by bacterial toxins generated in the tissues of the alimentary tract, or 
even in distant tissues infected through this channel. Concerning the patho- 
genesis of these symptoms, there is little accurate evidence available. It seems 
probable, however, that the leucopenia, mild anemia, and relative lympho- 
eytosis, which Dr. White Robertson finds to be a constant feature of chronic 
intestinal stasis, indicate the working of bacterial toxins which have gained 





Fic, 331.—D. W. A” Case oF Stinz’s Fic. 332.—D. W. The same Case as 331, eighteen 
Disease. Before colectomy. Note the months after colectomy. Note the disappearance 
muscular wasting and the deformity of of the deformity around the joints and the increase 
ankles, knees, wrists, and elbows. Ratio in muscular and subcutaneous tissue. Ratio of knet 
of knee to calf measurement, 1°6. to calf measurement, 1°2. 


entry through the intestinal mucosa. The great muscular weakness and 
liability to fatigue from which many of the patients suffer, are reminiscent of 
the muscular prostration of acute B. coli infections, and of the complete 
asthenia, with advanced changes in the muscle fibres, found in infections with 
typhoid bacilli, organisms closely related to B. coli. Secondary intestinal 
infections, in which Jess usual organisms are found in the ileum in addition to 
those commonly present in intestinal stasis, probably give rise to many 
symptoms which must be ascribed to the action of bacterial toxins rather 
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than to food decomposition-products. The most clearly proved instance of 
such a secondary infection spreading from the ileum to the more distant tissues 
is the chronic multiple arthritis known as Still’s disease. 


D. W. (under the care of Sir Arbuthnot Lane), a boy, age 5, had been ill for 
two years, during the greater part of which he had been treated at one of London’s 
leading hospitals for children. The outstanding clinical features of his disease were 
marked wasting (his weight was 2 st. 10 Ib.) and chronic enlargements of his joints 
(Figs. 331, 333). He was quite unable to walk, and his pain and weakness were so great _ 





Fic. 333.—D. W. The same Case as 332. Before Fic. 334.—D.W. The same Case as 333, 
colectomy. In addition to the features seen in Fig. eighteen months after colectomy. There is 
331, note the prostration of the patient. no prostration, and muscular power is 


equal in degree to that of a healthy boy. 


that the assistance of two nurses was required whenever he was moved. The principal 
joints involved were the ankles, knees, wrists, elbows, and those between cervical 
vertebre ; but the changes were not confined to these regions. Swelling was consider- 
able, and chiefly in the peri-articular structures. Most of his superficial lymphatic 
glands were enlarged. His spleen also was increased in size, and palpable. Blood- 
counts revealed considerable anemia of a secondary type. His Wassermann reaction 
was faintly positive and his von Pirquet reaction negative. He had intermittent 
attacks of pyrexia (see Fig. 335). Blood cultures made during these attacks gave 
a pure growth of Staphylococcus citreus, and his opsonic index for this organism 
was 1°8; both of which points are of surpassing interest when viewed in the light 








FAHRENHE! 





INTESTINAL STASIS 625 


of the following history of his alimentary canal. Seven hours were occupied 
in the evacuation of his stomach, although a little. bismuth passed through the 
pylorus almost as soon as taken. The duodenum was elongated, and bismuth passed 
through it very slowly. There was great delay in the ileum, and very little bismuth 
entered the cecum during the first eight hours. The passage through the colon was 
sluggish, and after twenty-four hours most of the bismuth was still in the first 
half of the large intestine (Fig. 336, for which I am indebted to Dr. A. C. Jordan). 
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Fic. 335.—D. W. The samé Case as 334: Temperature chart before operation. 
Showing intermittent attacks of pyrexia. 


Dr. Still kindly saw the patient, and agreed that the disease was identical with that 
peculiar form of chronic multiple arthritis which he personally had described. He 
expressed the opinion that under the usual recognized medicinal treatment the 
patient had prospects of life for a few months only. A laparotomy was made which 
confirmed the 2-ray examination. The duodenum was seen to be distended. There 
was a marked ileal kink, and the pelvic colon was greatly elongated. Ileocolos- 
tomy was performed, and cultures made from the ileum. From these a growth 
of Staphylococcus citreus was obtained. It is clear that the stagnant ileum had 
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become infected with this organism, which had then gained entry to the tissues 
through the intestinal mucosa and produced chronic arthritic changes in all parts of 
the body. This circumstance is made even more striking by the fact that culti- 
vations have been made by Dr. Eyre or myself from the ileal contents secured 
at operations on 55 other patients not the victims of Still’s disease, and that in no 
case has a single colony of Staphylococcus citreus appeared. After the operation. 














Fic. 336.—D. W. Same Case as 335. The colon twenty-four hours after a bismuth meal. 


rapid improvement took place, and in a few weeks’ time he was able to play about, 
entirely free from pain. Nine months later, stiffness reappeared in the vertebral 
joints, and although there had been no recurrence of pyrexial attacks, he was still 
thin and anemic. Cultures were made from the feces and blood, without detecting 
the presence of Staphylococcus citreus. X-ray examination demonstrated regurgita- 
tion into the blinded colon, bismuth being found in all parts of the large intestine as 
far as the cecum, forty-eight hours after a bismuth meal. Colectomy was therefore 
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performed. A year later he was going to school and playing games. He was the 
backbone of the junior-school cricket eleven. 

It is now two and a half years since he was seen by Dr. Still, and his recovery 
appears to be complete. He has gained 12 Ib. in weight during the last fifteen 
months, and his pallor and weakness have gone. The enlargement of his lymphatic 
glands and spleen have entirely subsided. His joint movements are almost 
perfect. 

Figs. 331 and 333 taken before colectomy, and Figs. 332 and 334 taken seventeen 
months after, reveal at a glance the change in the outward contour of his joints, and 
Fig. 337 shows the healthiness of their a-ray 
appearance. This case serves as a most strik- 
ing instance of chronic intestinal infection 
giving rise to chronic septicemia, with chronic 
joint changes, which were cured by eradication 
of the primary source of infection. 

Fig. 388 shows the intestinal condition 
in F. C., a second patient with Still’s disease, 
who unfortunately has not yet been operated 
upon. 

He is a boy, age 44 years. He has suffered 
from increasing pain, stiffness, and swelling in 
his hands, knees, and spine for fourteen months, 
during which time he has had four mild feverish 
attacks. There is slight but general enlarge- 
ment of his superficial lymphatic glands. His 
spleen is not palpable. His Wassermann re- 
action is negative. No blood cultures have 
been made. The a-ray appearances of his 
joints are those of Still’s disease. His stomach 
emptied in four and a half hours and his ileum 
in eight hours, but there is marked delay and 
deformity in his colon. dec! i se ee . 

Fig. 388 shows the great hypertrophy of  F!¢. -—D.W. .The .same Case as 
the pelvic colon. When seen at the thirtieth — ee ee a 
hour, bismuth was still present in all parts of : 
his large intestine. Probably this patient also suffered from chronic septicemia 
spreading from an intestinal focus. 














In the concluding paragraphs of this paper, I wish to discuss an almost 
universal symptom of constipation which probably originates from decom- 
position in the alimentary tract. It is considered last, because proof that it 
is not to be classed as an infection through the wall of the canal is still 
lacking. 

Almost every constipated patient suffers from coldness of the extremities, 
affecting hands, feet, nose, and ears. A slight fall of external temperature is 
sufficient to cause them acute discomfort in these parts. The phenomenon may 
be studied by means of a very thin-walled surface-thermometer with a flat bulb. 
The patient is placed in a room at 19° C. for a short time, and readings are 
taken of the temperatures of the palm, dorsum, and middle finger-pad of each 
hand, until these readings are constant. The right hand is then immersed in 
cold water at 10° C. for a minute, and quickly dried without friction. A fur- 
ther series of temperature readings are taken over a period of half an hour, 
or until the normal temperature is regained. Tested in this way, the hands 
and fingers of healthy adults resume their original temperature in five to 
ten minutes; patients with intestinal stasis require much longer than 
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thirty minutes. Figs. 339 and 340 are taken from two healthy individuals 
of dissimilar habits. 

Fig. 339.—M. E., was a woman, age 21, living in London and following a 
strictly indoors sedentary occupation. Bismuth reached the rectum fifteen hours 
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Fic. 338.—F. C. A Case or Sriti’s Disease. The colon twenty-four hours after a 
bismuth meal. Note the great enlargement of the pelvic colon. (This was also the most 
marked deformity of the alimentary tract seen at the operation on the other boy, D. W. 
suffering from Still’s disease.) 


after being taken by the mouth. The urine was free from indican, indolacetic 
acid, and hydroxyphenylacetic acid. The fingers regained their normal temperature 
in five minutes. 

Fig. 340.—P. M., was a man, age about 45, living in the country and performing 
a considerable amount of outdoor manual labour. There was no suggestion of 
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Fic. 339.—M. E. Herattuy Aputt. Showing normal reaction of fingers after 
short exposure to cold. 
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Fic. 340.—P. M. Herattuy Aputt. Showing normal reaction of fingers after 
short exposure to cold. 
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constipation. His urine did not contain indican, indolacetic acid, or hydroxyphenyl- 
acetic acid. His fingers regained their normal condition in ten minutes, and his 
palms and dorsums in a much shorter time. 

Fig. 341.—L. C. was a woman, age 382, suffering from severe constipation of 
many years’ standing. She was chosen haphazard from a large number of similar 
patients. There was marked stasis in the colon of several days’ duration. Her 
urine contained much indican, and a little hydroxyphenylacetic acid. The palm 
and dorsum of her hand and her finger-tip showed no sign of regaining their normal 
temperature even after a lapse of thirty minutes. 














Temp. | 
| L.C. 
Pe 
le--" lia 
. “Pe 
80°C. : - ~@ 
L. Finger, .-@. ef 
TTR _-0- -@ 
R. Finger 
/|_—™~ 
== @ 











25°C. . ] 


20°C. N00 





















































15°C. ~ | 
70 Yo 70 20 30 
R. Hand in water at 10°C Minutes 


for 1 minute 


Fic. 341.—L. C.—PatIent witH CHRonic Intestinat Stasis. Showing greatly 
delayed reaction of fingers after short exposure to cold. 


The phenomenon is very definite indeed, and is abolished by drainage 
of the ileum; but the explanation is still lacking. It may be that small but 
persistent doses of pressor amines, which are quite inadequate to affect the 
blood-pressure, are yet sufficient to constrict the peripheral arterioles if aided 
by a cold stimulus, and produce thereby prolonged coldness of the extremities. 
It may also be related in some way to Raynaud’s disease, which, studied from 
the point of view of chronic intestinal infection, affords many points of interest. 


G. W. (under the care of Sir Arbuthnot Lane), a man, age 24, had suffered from 
Raynaud’s disease for nine years. 

History.—His symptoms commenced with attacks of coldness of the fingers 
and toes during the winter. In later years the attacks involved his hands and feet, 
and even spread as far as his elbows and knees. At first they came on during the 
winter months only, but lately they had frequently occurred in the summer also. 
During the attacks, the affected parts usually became white and ‘dead,’ being 
devoid of all sensation; sometimes, however, they were blue and cyanosed. As 
early as eight years ago, trophic ulcers appeared on the finger-tips, and these 








INTESTINAL STASIS 631 


recurred, with*much destruction of the superficial tissues in succeeding years. For 
three years he had suffered also from syncopal attacks, which showed no relation 
to the weather or to the peripheral spasm in his limb vessels. They varied in 
frequency from one per month to three or four per week. At these times he lost 
consciousness completely, and on waking up again felt drowsy for several hours 
and experienced severe headache, with palpitation and throbbing in his neck. 
He did not usually recover in time to see his friends raising him from the ground 
where he had fallen. These attacks were not associated with incontinence of urine 
or biting of the tongue. No history was obtainable of dyspncea on walking, of 
precordial pain, or of cedema of the legs. 

His alimentary history was as follows: In his youth, defecation had been 
regular, and unaided by artificial means; but during the last few years he had 
suffered from alternating attacks of constipation and diarrhcea. In his diarrheal 
condition his motions were watery, but normal in colour and free from blood and 
mucus. Sometimes his bowels were open sixteen times in twenty-four hours, but 
there was no coincident abdominal pain. Before the onset of diarrhoea his appetite 





Fic. 342.—G. W. A Case or Raynaup’s DisEAsE. Note the symmetrical and 
severe scarring of the finger-tips. 


became poor, but he rarely suffered from indigestion pains of any kind, and was 
never troubled by heartburn, nausea, retching, vomiting, or gastric flatulence. No 
other symptoms could be elicited. During the last two years he had received 
almost continuous medicinal treatment, including faradism and light baths, but 
no improvement had taken place. The last few months he had spent in an infirmary, 
being so crippled that he could no longer earn his living. 

On EXAMINATION.—He was seen to be a thin man of normal height, with cold, 
bluish extremities. He walked very slowly and with a limp, because of the stiffness 
of the joints and tissues of his feet. His hands were clawed, and so stiff that he 
had great difficulty in dressing himself. The fingers were covered with scars, which 
reached their maximum distribution near the tips of the fourth and fifth digits. The 
terminal segments of the little fingers were mere cicatrices supported by bone 
(Fig. 342). The severity of the scarring diminished towards the radial margin and 
towards the hand and forearm, but four small scars marking the site of trophic ulcers 
were present about the wrist and lower part of the left forearm. Similar symmetrical 
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changes were found in his feet. Here scarring was most marked on the big toes. 
On the inner aspect of the left leg, a little above the ankle, was a scar of a large and 
recently healed ulcer. It is interesting to note that the bones also showed changes. 
Fig. 343 illustrates great rarefaction of the phalanges of the hand, which corres- 
ponds accurately in its distribution with that of the changes in the superficial struc- 
tures. Evidently the arteries to the bones partook in the spasm at the same time 
as those supplying the soft tissues of the fingers. There were no scars on the ears or 
nose. The physical signs in the alimentary system were hardness, tenderness, and 
immobility of the terminal coil of the ileum, slight tenderness over the third part 
of the duodenum, with hardness of the pylorus and slight tenderness over the iliac 
colon. His appendix was not felt. 
No sign of sepsis could be found 
in his mouth, nose, or pharynx. 

X-ray-and-bismuth examina- 
tion furnished the following re- 
sults :— 

Stomach.—The greater curva- 
ture dropped to the pelvic brim 
in the vertical position. About 
eight hours were required for its 
evacuation. 

Duodenum. — The first and 
second parts filled readily, but 
bismuth entered the jejunum very 
slowly. The duodenum was elonga- 
ted, the vertical part being 4} in. 
long. It was also dilated, and 
showed strong writhing move- 
ments, with regurgitation of its 
contents (Fig. 344). The tender- 
ness of the third part was con- 
firmed. 

Ileum.—There was only slight 
delay in the ileum, but the last 
coil was fixed at a point about 
1 in. from its termination, where 
it became kinked in the vertical 


Fic. 343.—G. W. 'The same Case as 342. Note position after the entry of the bis- 


the bony atrophy, corresponding in distribution to muth into the cecum. ‘ 2 
the scarring on the left hand (see Fig. 342). The tenderness of this coil 


was confirmed during the screen 
examination. 

Appendiz.—Bismuth entered its lumen. It was freely movable, not tender, 
and not controlling the ileum. 

Colon.—The czcum was in the right iliac fossa. The transverse colon was 
elongated, and dipped into the pelvis even in the horizontal position. There was 
some elongation of the pelvic colon, and distention of the rectum (Fig. 345). The 
iliac colon was tender, and bound down. Bismuth entered the cecum in two and a 
half hours, and reached the rectum in twenty-six hours ; but much remained in the 
transverse, descending, and pelvic colons until the forty-fifth hour, although the 
bowels were opened at the twenty-fourth hour. 

In this way were demonstrated dropping of the stomach, elongation of 
the duodenum, transverse and pelvic colon, and kinking of the ileum. There 
was marked stasis in the stomach, duodenum, and colon, and a little in the 
ileum. 

A routine examination was made of his lungs, nervous system, joints, thyroid 
gland, heart, and blood-vessels ; but no further abnormality was detected beyond a 
faint hemic bruit. 
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His blood yielded the following data :— 


Brachial blood-pressure, 115 mm. Hg 

Red-count, 5,040,000 cells per c.mm. 

Hemoglobin, 78 per cent 

Colon index, 0°8 

White-counts, (at 10 a.m.) 13,400, (at 6 p.m.) 12,200: mean, 12,800. 
Differential-count, Polymorphonuclears 43 per cent 


Lymphocytes 50 ‘“ 
Eosinophils 2 si 
Hyalines 4 a 
Mast-cells 1 UF 


He thus displayed anemia of a secondary type, and a positive lymphocytosis. 
His urine gave distinct evidence of a 
coliform infection of the ileum. A 
twenty-four hours’ specimen was amber- 
coloured, and its specific gravity 1017. 
Sugar, albumin, urobilin, acetone, 
diacetic and indolacetic acids were 
absent, but a little indican and con- 
siderable hydroxyphenylacetic acid 
were present. 

Adrenalin 1—1000 did not produce 
any dilatation of the pupils when in- 
stilled into the conjunctival sac. 

OPERATION.—Laparotomy was per- 
formed by Sir Arbuthnot Lane, and the 
a-ray findings accurately confirmed. 
The colon was removed, and the ileum 
joined to the pelvic colon. Contents 
were withdrawn from the duodenum 
for bacteriological examination. At 
the commencement of the operation, 
the last coil of ileum was isolated from 
the colon by ligature, and its contents 
were examined about an hour later. 

EXAMINATION OF INTESTINAL CON- 
TENTS.—Duodenal Contents.—The fluid 
was of a pale straw-colour, faintly 
opalescent, and strongly alkaline to 
litmus. Plate cultures from five loop- 
fuls on nutrose agar gave two colonies 
of Streptococcus brevis. One c.c. of the 
fluid was inoculated into 500 c.c. of 
peptone broth and incubated for one 
week. The formation of pressor bases, 
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including ergotoxin, was disproved by Fic. 344.—G. W. The same Case as 343. 
rendering the broth alkaline with Showing dilatation and elongation of the duo- 
sodium carbonate and extracting it denum. P, Pylorus. D1, 2, and 3, Duodenum, 


with ether. The ether was washed, parts } 2, and 3 respectively. 


and allowed to evaporate at room 
temperature. The residue taken up in saline was injected into a ‘spinal’ cat 
without producing any effect on its blood-pressure.* The conclusions to be drawn 
are that no pathogenic organisms other than a few short-chained streptococci were 
present in the duodenum. 

Ileal Contents.—The chyme was brown, gelatinous, odourless, and markedly 
alkaline to litmus. Plate cultivations yielded 200 colonies of coliform organisms, 





* This injection under the Act 39 and 40 Vict. c. 77, was performed by Dr. P. P, Laidlaw. 
VOL, II.—NO. 8. 45 
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23 colonies of a short-chained Gram-positive streptococcus which produced a mauve 
pigment and liquefied gelatin, and 30 pale colourless colonies of Gram-positive 
streptobacilli. The last-mentioned organism was in the form of long narrow rods, and 
grew freely in blood agar and blood-serum in small pin-point colonies. It formed acid 
from galactose, traces of acid from maltose, levulose, and dextrin, but none from 
dextrose, lactose, dulcite, and glycerin. It did not alter litmus milk, and grew very 
slowly on gelatin without liquefaction. A few minute colonies also appeared on 
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Fie. 345.—G. W. The same Case as 344. The colon twenty-seven hours after the adminis- 
tration of bismuth. Note the elongation and ptosis of the transverse colon, and the great 
elongation cf the pelvic colon. (Patient in supine position.) 


agar. It resembled the predominant organism seen on direct examination of the 
ileal chyme. It will be seen that it grows well on blood media only, and rarely 
forms acid in sugar media. Spores were not observed in any of the cultures, and 
there was no gas formation. 

I do not claim that these organisms are the cause of Raynaud’s disease, but their 
presence in the ileum is at least suggestive. Many other cases are needed before 
definite conclusions can be drawn. 
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Ileal contents were also inoculated into 500 c.c. of peptone broth, and organic 
bases extracted as before. The extract caused a distinct rise in blood-pressure in a 
‘spinal’ cat, showing the formation of pressor bases. It did not cause any reversal 
of the adrenalin effect, from which observation it must be concluded that ergotoxin 
was absent (Fig. 346). 

The formation of the pressor body by the ileal flora is of interest in connection 
with the suggestion that the coldness of the hands of constipated patients is due to 
a reaction of the peripheral arterioles to the combined stimulus of slight cold and 
small doses of vasoconstrictors. The patient’s hands became warm immediately 
after the operation, and have re- 
mained warm persistently for seven 
weeks. Although before drainage 
of the ileum, ordinary cold water 
induced syncopal attacks in his 
hands, he could now, seven weeks 
after operation, wash in a mixture 
of ice and water in a moderately 
cold room with impunity. The 
reaction. of his hands to cold water 
at 10° in a room at 19° C. is shown 
in Fig. 347, and contrasted with 
the much slower reaction of an 
ordinary constipated subject (Fig. 
348). It will be seen to compare 
favourably with the reactions of 
the healthy adults already referred 
to (see Figs. 3389 and 340). When 
his finger-tips were tested, the re- 
action was similar to that of simple 
constipation, but the tissues in 
the locality had been extensively 
destroyed and were largely cica- 
tricial, so that the comparison was 


4 


not a fair one. "Ht tig | pediconai 
One of the most striking fea- 

tures of his recovery was the speed T etner 

with which the stiffness left his xine 


hands and feet. His hands became 
quite supple, and the clawing dis- 
appeared within twenty-four hours : 
seven weeks later he was walking 
about freely without a limp. 





Fic. 346.—-G. W. The same Case as 345. Blood 
Although to a critical mind pressure tracing from a ‘spinal’ cat, showing the effect 
= : of pressor bases produced from peptone by the mixed 
the suggestion that this case of ileal bacteria. Note also that the injection did not 
Raynaud’s disease was due to an produce any reversal of the adrenalin response. 
infection of the alimentary tract 
may not seem to have been completely proved, yet the following facts are 
significant :— 
1. Two unusual organisms were present in the ileum in great numbers. 
2. There was marked chronic intestinal stasis. 
3. The ileal flora produced pressor bases from peptone. 


4. The disease was cured by colectomy. 
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Fic. 347.—G.W. The same Case as 346. Seven weeks after colectomy. The curve 
shows that the reaction of his hands after a short exposure to cold was almost normal. 
(Contrast this curve with Fig. 348.) 
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Fie. 348.—L. C. CHronic Inrestrnat Stasis. Note the great delay in the reaction: 
of the hand to the cold stimulus, and contrast it with the rapid response shown in 
Fig. 347. 
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CONCLUSIONS. 


The main facts which have been substantiated in this paper may be 
briefly summarized thus :— 

1. Dilatation of the duodenum is usually associated with gastric stasis. 

2. Dilatation of the duodenum varies directly as the degree of ileal stasis, 
and—apart from this—shows no relationship to the ileal kink. 

3. Epigastric tenderness in constipated subjects is usually experienced 
over the third part of the duodenum; not over the pylorus. 

4. Typical ‘hunger’ pain may arise when food in the lower ileum produces 
duodenojejunal obstruction. 

5. A pure culture of a long-chained Gram-positive hemolysin-producing 
streptococcus was obtained from the duodenum of a man with severe anemia 
and pigmentation. 

6. The richness of the living bacterial flora of the colon is immeasurably 
greater than that of the last coil of the ileum. 

7. The degree of ileal infection with coliform organisms is proportional 
to the degree of ileal stasis. 

8. A marked ileal kink acts as a protective barrier against invasion of 
the ileum by coliform organisms. 

9. The infection of the ileum with coliform organisms, and the dilatation 
of the duodenum, vary in a parallel manner. . 

10. The infection of the ileum with coliform organisms is uninfluenced by 
the acidity of the gastric secretion. 

11. Urine of constipated patients often contains urobilin. 

12. Urine from constipated patients often contains hydroxyphenylacetic 
acid. 

13. The excretion of the more complex tyrosin decomposition-products 
varies directly as the degree of ileal infection with coliform organisms. 

14. The excretion of tryptophane decomposition-products varies directly 
as the degree of ileal infection with coliform organisms. 

15. The excretion of indoxyl, indolacetic acid, and hydroxyphenylacetic 
acid is uninfluenced by an infection of the ileum with streptococci or with 
the B. acidophilus of Moro. 

16. The excretion of the last-mentioned substances varies in proportion 
to the degree of ileal stasis. 

17. The excretion of tyrosin derivatives is uninfluenced by hyperchlor- 
hydria, but increased by hypochlorhydria. 

18. The excretion of tryptophane derivatives shows the same relationship 
to gastric secretion as does that of the tyrosin derivatives. 

19. The excretion of indoxyl, indolacetic acid, hydroxyphenylacetic acid, 
and urobilin is almost entirely abolished by ileocolostomy. 

20. An infection of the ileum with B. aminophilus occurs in constipated 
patients with a subnormal blood-pressure, but not in other constipated patents. 

21. Chronic infection of the ileum with Staphylococcus citreus has been 
shown to be present with chronic septicemia due to the same organism, and 
with the chronic joint, lymphatic, and splenic changes classified as Still’s 
disease. The constitutional changes, and those in the joints, lymphatic glands, | 
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and spleen were abolished by colectomy. Fifty-five ileums of patients without 
Still's disease were free from Staphylococcus citreus. 

22. The hands of constipated patients recover from exposure to cold at a 
very much slower rate than do the hands of healthy subjects. 

23. A patient with Raynaud’s disease was found to be the subject of 
chronic intestinal stasis. In his ileum were large numbers of an unusual 
Gram-positive bacillus and a short streptococcus. Colectomy restored his 
hands to a normal condition, in which they showed normal reaction after 
exposure to cold. His ileal flora formed pressor bases from peptone. 

The presence of alimentary deformities referred to in this paper was in two instances 


confirmed at operation by Mr. C. H. Fagge, and in all other instances by Sir Arbuthnot Lane, 
unless a statement appears to the contrary. 
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RADIOLOGICAL STUDIES OF THE LARGE INTESTINE. 
By A. E. BARCLAY, MANCHESTER. 


To write a paper on the z-ray examination of the large intestine would 
have been comparatively simple a few years ago. One would have been 
content to take the anatomical structure and deal with it according to the 
circumscribed views that we inherited. To-day it is different ; for we know 
that the large intestine is but one part of a complex organization, so closely 
linked together that it is almost impossible to separate out the constituent 
anatomical parts and deal with them separately. As more and more evidence 
accumulates to show the interdependence of the whole alimentary tract, the 
conception of ‘watertight’ compartments with anatomical boundaries, in 
the alimentary canal, is disappearing. Here and there we get glimpses of 
reflex spasms—as, for example, a pyloric spasm from some apparently slight 
abnormality in the ileoczecal region—that indicate a network of nerve centres, 
relays, and sub-centres that are as yet beyond our ken. 

The physics of osmosis, a long line of test-tube experiments with secre- 
tions and ferments, a vague and quite unessential idea of some movement of 
the stomach and intestine, used to fill the whole field of our conceptions of 
digestion. Perforce we had to be content with it. In recent years it has 
become possible to study the mechanics of digestion, and the movements of 
the food through the tract, and it has become more and more evident that the 
conditions with which the surgeon is called upon to deal are those that are 
associated with faulty mechanism rather than faulty digestion; with the 
result that there is perhaps a tendency to forget that there is a chemistry, as 
well as a mechanism, of digestion. It is the mechanical factor of digestion 
that is to-day passing under review; the fons et origo of irregular muscular 








INTESTINAL STASIS 639 


contraction is being sought, and the investigation shows very clearly that the 
whole musculature of the alimentary tract is linked up by a nervous system 
that is probably as complex as that of the brain itself; a system subservient 
to the central nervous system, but also capable of automatically exercising a 
selective action on ingesta, of calling secretory glands into activity, of prepar- 
ing the tract for the food that is coming (e.g., emptying the ileum when food 
is taken into the stomach), and many other functions that we hardly suspect 
as yet. I know of no subject that opens out a wider field for investigation 
than this, or one that calls for more careful and accurate observations. It 
bristles with interlocked problems, some of which have been answered in a 
dogmatic and quite unscientific spirit by various workers. If I fail in 
dogmatism—and usefulness possibly—tt is because I feel so deeply the responsi- 
bility of attacking problems of such vital importance in anything but the 
most open frame of mind. The profound complexity of the whole mechanism, 
with its wonderful efficiency, is a thought that should deter any surgeon from 
mutilation. But there are those who know better than the Maker, who call 
the large intestine by names that suggest that, if they had the making of man, 
they would do better. If I cannot go with these, it is because I believe that 
the Great Architect turned out men fit to live in this world; whose ceca, 
although apparently insanitary, are yet fulfilling the functions they were 
intended to perform. That certain wholesale removals are successful is no 
proof that they were necessary, but rather that somewhere in the large mass 
removed lay the cause of the trouble. Some day, these large operations 
will be unnecessary ; but that day is not until we can place a finger on the 
exact spot where the trouble arises. In the meantime one is astonished, not 
at the brilliance of the surgery displayed, but by the tolerance of the human 
body. 

‘*What is one man’s food is another man’s poison,”’ is an old saying, and 
expresses the fact that this complex nervous mechanism controlling the 
digestive tract is not standardized ; that each individual is a separate creation, 
each bearing outward resemblance to a standard article. Even the gross 
appearances of the normal stomach vary in such a way that it is only a study 
of a large number that will give a true conception of the variations that are 
possible within the limits of the normal. And if such is the case in the 
stomach, it is even more so in the large intestine, and one is driven to accept 
wide variations from standard as being quite normal, because function is ful- 
filled. In fact, the only real test of abnormality that we can apply is that of 
functional disability ; when one has seen such extreme cases as women who 
are perfectly healthy, and yet defsecate but twice or thrice a month, one is not 
justified in dogmatizing on the subject of stasis in the large bowel. We have 
inherited the theory that it is normal to defzcate once a day: if so, all is 
well; if not, the anxious mother gives purgatives, and attempts to establish 
this standard. Nobody is more alive to the importance of keeping the bowels 
open than I am; but each person is an individual, and it may not be possible 
for the individual to acquire a twenty-four-hour standard for defecation ; 
the persistent use of purgatives in such cases is likely in time to lead to real 
troubles. One sees so many instances of women in whom the opaque meal 
takes forty-eight hours or more to reach the rectum, in spite of the fact that 
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the whole tract has been cleared out in preparation, that one believes that in 
many of these the natural habit would be forty-eight hours or more. On 
the other hand, a habit of even two or three stools a day may be quite natural 
in some men who live apparently in perfect health. We are so obsessed with 
this twenty-four-hours’ idea that, willy nilly, our children are moulded to it, 
and undoubtedly it is right for the large majority; but my point is, that there 
may be very wide variations within the normal limits. If we could accept a 
universal twenty-four-hour standard, the difficulties of writing on this subject 
would be comparatively slight, and dogmatism could be indulged ; but since 
each case must be treated as an individual, the evidence deduced from watching 
the passage of a standard meal must 
be most carefully balanced with the 
clinical picture before deductions are 
made. 

It has been shown that the food 
passes into the cecum in part by 
pressure from behind,}!> 2 i.e., that the 
ileoceecal valve acts as a_ sphincter, 
and that its function is not only to 
prevent regurgitation, but to regulate 
the flow of chyme into the cecum. 
Ileal stasis is, up to a point, a physio- 
logical condition, and collections of 
shadows should be found in the last 
coils of the ileum in about three 
hours from the time the food is 
taken, while the coils should be nearly 
empty in eight hours. These figures 
are necessarily very approximate, for 
the variations in the rate of emptying 

Fic. 349.—SHows RELATION OF COLON TO of the stomach, and the ee of 
oe Sromace. food through the small intestine, vary 

Note the hepatic flexure is ptosed, while the Within wide limits. For instance, to 
aaa, ery oes orf ney diaphragm. take two extremes: in duodenal irrita- 
colon; (D-C.) Descending colon ; (H-F-) Hepatic tion one has seen shadows arriving at 
— the ileoceecal valve in well under half 

an hour; whereas, in delayed emptying 
of the stomach it may be an indefinite time before the food reaches this point. 
It is therefore very difficult to say what constitutes ileal stasis ; not only have 
we this factor to consider, but also the knowledge that accumulations of feeces 
in the czcum will give rise to back pressure ; and in every case of constipa- 
tion, when the czcum is loaded, one will see evidence of ileal stasis. But this 
form of stasis is readily dissipated by means of a purgative and an enema. 
Many such cases have been labelled ileal stasis, and published as such in the 
journals. On enquiry, one finds that these patients have not been prepared, 
and that no preparation is undertaken because no ileal stasis is found after 
the bowels have been cleared. Surely, if this is the case, the symptoms can- 
not be due to ileal stasis, or a simple purgative would invariably relieve the 
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condition and cure the symptoms. It is therefore necessary that all patients 
should be carefully prepared for examination; for if we fail to do so, we may 
discover a stasis that is in reality nothing but back pressure from cecal 
constipation; while, on the other hand, if purgatives are still exerting their 
influence, there will be a tendency to obliterate any ileal stasis that may 
be present. 

Technique.—The routine I adopt is to give a purgative thirty-six hours 
before, and an enema on the morning of, the giving of the first opaque 
meal. After this, apart from the giving of the opaque meal, the patient leads 
as nearly as possible his ordinary daily life, and observations are made from 
time to time according to circum- zs a 
stances. When the time available for 
the work is divided by hospital and 
private practice, one has to adopt some 
definite routine for ‘ double’ feeding, 
and, in my own case, I have the 
patient prepared as stated, and, at the 
first examination, watch the filling of 
the stomach and the manner in which 
it empties itself. Instructions are then 
given for feeding on the following 
day, at such interval before the second 
examination that one will expect to 
find the greater part of this second 
meal in the cecum. This will vary 
from three to seven hours, according 
to the rate of emptying of the stomach 
observed at the first examination. 
When the patient is again under 
observation, one should find in the 











colon the whole of the food given on Fic. 350.—Loop or TRANSVERSE COLON 
the previous day, the head of the ADHERENT TO THE CCUM. 

; . . . : (S) Stomach ; (C) Czecum ; (H-F-) Hepatic 
shadow being somewhere in the region dita, (its Deen Ghia: en 
of the splenic flexure. (When the Descending colon, 


shadow has passed well beyond this 

point, it is usual for the patient to have had a desire to defecate, or to have 
actually passed a motion.) The food given, say seven hours before, should 
be in the cecum and ascending colon, with a comparatively small amount 
in the last coils of the ileum.* 

In my opinion it is advisable to use as little of the opaque mixture as is 
compatible with obtaining clear definition in the picture, and also that the 
excipient should be a real food. Bread and milk into which the barium sul- 
phate is mixed is what I employ, and it gives good results. Suspensions of 
opaque salts are, in my mind, to be avoided, for the reason that they quite 
needlessly introduce a possible source of error. The same applies to the 











* Details as to technique are given in book form in Thé Alimentary Tract, Sherratt 
& Hughes, 1914. 
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massive doses of six or eight ounces of opaque salts that are sometimes given. 
Two or three ounces with each of the opaque meals is ample.* 

Anatomy.—The anatomy of the terminal ileum calls for comment: the 
last four inches look as if they were different in structure, and possibly in 
function, from the rest of the ileum. .This portion does not pursue a tortuous 
course, but runs more or less straight upwards and outwards to the cecum. 
Its calibre is smaller, and the chyme forms a continuous shadow which is 
quite different from that in other parts of the small intestine. It looks as if 
the circular fibres were more evenly developed, and tonic action a more per- 
sistent feature of the muscular contraction. One believes that the whole of 
this terminal portion is closely associated with the sphincteric and valvular 
action that is ascribed to the ileocecal valve itself. 

The anatomy of the large intestine, shown radioscopically (Fig. 349), gives a 
picture of a more or less 
uniform tubular organ with 
regular haustral segmenta- 
tions, from the cecum to 
the pelvic colon. One sees 
no evidence of any sphinc- 
ter between the caecum 
and ascending colon; in 
fact, one has developed 
the habit of thinking of 
the cecum and ascending 
colon as one organ. For 
whenever any tendency to 
distention and ‘ sloppiness’ 
is seen, it seems to involve 
the whole organ as far as 
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Fic. 351.—MaARrKED Loop oF TRANSVERSE COLON ADHERENT the hepatic flexure. 
IN PELvIs. - The h ba i ‘ 
Appendix adhesions. (C) Caecum; (H.F.) Hepatic flexure ; nda e€ epatic exure 1S 
(T.C.) Transverse colon. much lower than one ex- 


pects; it hardly reaches 
the level of the umbilicus when the patient is standing, and frequently gives 
the impression of being prolapsed. The splenic flexure ascends to a very 
high level into the dome of the diaphragm, the actual angle often containing 
a collection of air that is as closely related to the diaphragm as the fundus of 
the stomach. 
Both flexures look at first sight as if they were acute angles in the gut, but 
this is not so; it is due to foreshortening of the two limbs of a U-shaped bend. 
The transverse colon is far from horizontal. Its general direction is at 
an angle of 45° up to the splenic region ; but there is almost invariably a loop 
that drops down to a much lower level, where it is sometimes fixed by 
adhesions (Figs. 350, 351); occasionally it is displaced upwards (Fig. 352). 
The descending colon drops straight from the splenic flexure to the iliac 
crest, and at this point becomes fixed by the peritoneum. In a proportion of 





* See The Alimeniary Tract, Sherratt & Hughes, 1914. 
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cases the descending colon drops down over this fixed point and there is a 
tendency to kinking. This, I believe, is the only point at which ‘ kinking,’ 
apart from adhesions, occurs. 

The only point about the anatomy of the sigmoid that strikes one is the 
close relationship that the loaded czecum and sigmoid may bear to each other. 
Sometimes they seem to be actually in contact. 


Physiology. 
large intestine suggest a series of problems. 
minal ileum. Someone—Moynihan, 
I believe—made an epigram to the 
effect that the most frequent seat of 
a gastric ulcer is in the right iliac 
fossa. All surgeons must now appre- 
ciate the underlying truth of this. 
Little by little, facts are coming to 
light that indicate a very close con- 
nection between the ileocecal region 
and the duodenum. Apart from the 
surgical evidence as the result of 
operations on appendices—some of 
them apparently healthy3—we have 
radiographic indications that taking 
food into the stomach tends to make 
the ileum empty into the cecum!, 2 ; 
and now I have a series of cases that 
indicate another type of connection, 
i.e., a definite ileopyloric reflex, back 
from the terminal ileum to the 
stomach :— 


The radiographic indications of the physiology of the 
The first of these is in the ter- 
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In certain cases, duodenal irritation 
or ulcer type, the stomach began to 
empty very rapidly, overloading the 
small intestine. In a short time (say 
three-quarters of an hour), with a small 
quantity of food, the stomach was empty. 
And yet, when a reasonably large meal 


Fic. 352.—DIsPLACEMENT UPWARDS OF TRANS- 
VERSE COLON, SO THAT IT LIES ACROSS THE 
STOMACH. 


No cause for this found at the operation ; but 
in another similar case an old ruptured ovarian 
cyst was responsible for adhesions anchoring the 
colon in this position. (C) Cecum ; (T.C.) Trans- 
verse colon; (S.F.) Splenic flexure ; (D.C.) De- 
scending colon. 





was given, it was found that, instead of 

being empty in the usual four hours, 

there was actual delayed emptying, and in some cases fully a half was still present 
after seven or eight hours. On again watching the progress of the food, one 
noticed that it was, so far as one could determine, when the shadows reached 
the terminal ileum that this rapid emptying and general activity of the stomach 
ceased, and in each case there was quite well-defined ileal stasis, and very little, if any, 
food seemed to be passing on into the cecum. These observations give the impres- 
sion that the terminal ileum is abnormal in some way, and that when once the food 
gets down to this point it causes a reflex closure of the pylorus and quieting down of 
the gastric activity—i.e., a message from a nervous centre in the ileocecal region to 
the centre in the duodenopyloric region, to the effect that as much food has come 
down as can be dealt with, and a request to shut off supplies. In nearly all these 
cases one found, at a seven hours’ examination, that there was a complete gap 
between the food in the stomach and that which was collected in a mass behind the 
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ileocecal valve. Those cases that have been operated on have all shown definite 
evidence of old inflammatory changes in the ileocecal region.* 


The importance of this observation is obvious, and throws new light on 
that curious manifestation—appendix dyspepsia. 

Lane’s kink I have not recognized radiographically, and I am far from 
convinced that it is a cause of either ileal stasis or of this ileopyloric reflex. 

The ileocecal valve has been very carefully studied by Case, Hertz, Cole, 
and others, by means of opaque enemata, and, apparently, it should normally 
be quite resistant to the injection: no leakage should take place into the 
ileum. In 16 per cent of cases,4 however, it is found that the injection does 
pass through to some extent, i.e., the valvular action is incompetent. In one 
of my own cases I saw an injection flow quite freely, not only into the ileum, 
but also into the jejunum; some of it I actually located in the duodenum. + 


L R 
L R 





Fic. 353.—LoNG APPENDIX LYING FREE. Fic. 354.—APPENDIX ADHERENT BY MESEN- 
TERY TO C4&CUM; THE TIP LIES FREE. 


(C) Cecum; (T.!.) Terminal ileum. 
(C) Cxecum ; (T.I.) Terminal ileum. 


Case states that when this phenomenon is noted radioscopically, the incom- 
petence can be confirmed at the operation by ‘milking’ the food or air in 
either direction, and Kellogg> has devised an operation for the repair of the 
valve or the formation of a new one. As a cause of ileal stasis this defect is 
well worthy of consideration, and Cole asks if it is likely that the small intes- 
tine will tolerate regurgitated fecal matter without giving rise to symptoms 
of some kind, probably referred to the stomach. This incompetency of the 
ileoceecal valve is probably the explanation of the fact that patients some- 
times state that they can taste a soap enema. A patient is stated to have 
actually vomited a part of an oil enema within half an hour.é 

The appendix is readily recognized when it is filled with opaque food, 
and, in a systematic examination, one always looks for it with the patient 





* This subject is more fully dealt with in The Alimentary Tract, pp. 53 and 98. 

+ The valve in this case was found to be perfectly competent at the operation, and no 
cause for the phenomenon was discovered. In fact, the only abnormality noted was a band 
of adhesions slightly constricting the transverse colon. 
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lying down. By using a wooden kitchen spoon, as suggested by Holzknecht, 
the shadows can be manipulated, and the caecum can be pushed up out of the 
pelvis, as described by Case, so that the lower end of the organ is clear away 
from the shadows of the ileum. If the appendix is filled it is clearly seen, 
and in one case I had the opportunity of watching various movements that 
take place therein. It was a very long appendix, nearly six inches at the 
operation, and it was completely filled. I saw the shadow cut up into five 
oval beads, and then the organ emptied itself. A few minutes later the 
shadow again appeared and remained stationary, with the exception of a 
worm-like writhing movement while the food canalized it, which persisted 
for a few minutes after it was completely filled. In my cases in hospital, I find 
the appendix in about 30 per cent of the cases only. Case finds the organ in 
about 50 per cent of all cases; while George, of New York, gives his figures 
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Fic. 355.—Lone APPENDIX WITH TIP FIXED. Fic. 356.—APpPENDIX WITH TIP FIXED TO 
TO SIGMOID. TERMINAL ILEUM. 
(C) Caecum; (S) Sigmoid. Adhesions about appendix and duodenal 


ulcer. (C) Caecum. 


as high as 80 per cent. Case states that he can sometimes ‘milk’ the food 
into the empty appendix, an operation in which I have only once been 
successful. 

By manipulation one can tell whether the appendix is adherent or not, 
and also whether it has a mesentery. Those that point downwards are 
usually lying free, not bound down (Fig. 353), while those pointing in other 
directions are often adherent to other viscera (Figs. 354, 355, 356). Apart 
from making a negative diagnosis when one sees the appendix functioning 
and lying free, or from detecting adhesions, I have little confidence in 
making deductions from the appearances as to the presence of trouble 
caused by the appendix. Leaving out acute cases, my impression is that 
the effects of appendix trouble are associated rather with referred irregulari- 
ties of the terminal ileum than with the actual appendix itself, and that in 
every case where the appendix is removed, it is most important to search 
out and divide any small adhesions there may be, no matter how insignifi- 
cant they may appear. 
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Movements of the Large Intestine—From the time when 2 rays first 
showed the bismuth-mixed feces, it was evident that the old theories as to the 
movements of the large intestine were not correct. The extraordinary thing 
was that no movement of any kind was seen, and yet from time to time one 
noted that the head of the column had passed through many inches of the 
colon between two examinations separated only by a few minutes. Holz- 
knecht? was the first to see and describe such an actual movement of the 
faeces as would explain this fact. It was apparently a sudden movement, en 
masse, of the whole column in the colon, and took place in some three seconds. 
He recorded two observations of the phenomenon out of a large experience, 
and stated that he believed this to be the normal mode of progress through 
the large intestine. No further observations, or comments on this observa- 
tion, were made, and it was not till nearly two years later that the writer saw 
one case, and happened to obtain radiograms of another, as the movement 
was taking place. These observations were published, together with the 
radiograms ;§ but it was not until Hertz? studied the phenomenon systemati- 
cally that this somewhat revolutionary theory became more or less established. 
Taking advantage of the fact that the call to stool usually follows close after 
a meal—the gastrocolic reflex—he made a series of observations on medical 
students, and confirmed the Holzknecht theory. He saw the movement 
actually taking place in three of the patients so examined. In all, I have 
seen it take place some ten times, and am absolutely convinced that it is 
the natural and normal movement. In three students whom we examined 
as they ate their breakfast and for a time afterwards, Mr. J. Morley and I 
saw the movement in one case most perfectly; and in another instance 
we happened to look at the patient just as the movement was about over. 
Jordan has also recorded observations on these movements; but Case’s 
report before the 17th International Congress of Medicine is the most extensive 
and scientific treatise on personal observations that I have seen.!® 

There is not, so far as I know, any theory, except this of ‘mass’ move- 
ment, that will explain the facts as we see them. All the observers agree 
that, without subjective sensations of any kind, the haustral segmentation 
disappears, and the whole mass rushes suddenly—in three seconds, Holzknecht 
suggested—through a length of colon. In all my cases it happened that the 
head of the column was in the region of the hepatic flexure, and when the 
movement finished, the head of the shadow had passed on to the splenic flexure 
or further.* The whole process is over in a very short time, and the haustral 
segmentation, and general picture of still life, are almost immediately restored. 
My impression is that the perfectly natural movement is somewhat slower; at 
any rate it has appeared to be so since I had my patients prepared by purga- 
tives thirty-six hours before the first meal, i.e., sixty hours before one expects 
to observe the large bowel. In one instance I timed the passage from the 
middle of the transverse colon to the pelvic brim as fifteen seconds ; but in all 








* I have recently seen a case in which a portion of the shadow was cut off from the 
ascending colon, and traversed the whole length of the colon into the sigmoid. When the 
movement was over, a slight antiperistaltic ‘mass’ movement took place, in the nature of a 
rebound, and part of the shadow again returned through the iliac colon to just above the 
iliac crest. The whole movement occupied about ten seconds. 
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the other cases the passage was so unexpected that it was almost. completed 
before one had time to realize what was happening. The mechanism appears 
to be: (1) A relaxation of the tonic action of the muscular coats; followed by 
(2) A big peristaltic wave that sweeps the whole contents along. This move- 
ment probably occurs some three or four times a day. 

Incidentally, it is interesting to note that the firm and solid appearance 
of the colon shadows, both on the plate and also on palpation, is due to the 
tonie action holding the more or less fluid faeces in definite form. 

Constipation.—I see no alternative but that we accept this en masse 
theory of the movement of the food through the large intestine; and such 
being the case, we must revise all our conceptions, not only of the normal but 
also of the pathological. The movements certainly tend to occur after a meal, 
quite shortly after it is eaten—Hertz’s and my own observations were all 
made at breakfast time, as being the most likely, and we were both successful 
in seeing the phenomenon; while in ordinary routine work one does not see 
evidence of movement during the examination in more than a very small per- 
centage of cases: in private practice, in the afternoon, I have only once seen 
any of the movements, and comparatively seldom noted that any alteration 
has taken place between the observations. The call to stool does not neces- 
sarily follow one of these movements. In fact I have found it entirely absent, 
although in two of the cases the rectum was already full. 

From his observations on students, Hertz!1 suggested that the average 
normal times in which food should reach various points were :-— 


Cecum bes i er 43 hours 
Hepatic flexure nog re 63 
Splenic flexure me a 9 

Brim of pelvis aes ie |: Soe 


He is insistent on the fact that these are only average times, and wide 
differences are possible even in perfectly normal subjects. If we accept this 
‘mass ’ movement, occurring some three or four times a day, as the normal, 
it is evident why these wide variations are possible. 

Constipation has been defined by Hertz and others; but, holding the 
views I do, I would rather leave out any definition ; each case is an individual, 
and this must not be lost sight of for the sake of making a definition. 
One sees patients who are always out of health if a daily action is not obtained ; 
while one has also seen health regained when patients have ceased to worry 
the intestines into daily actions, and reverted to a habit of twice a week. My 
own experience in the study of these cases indicates that there are two, and 
only two, real seats of stagnation in the large intestine (apart from kinks and 
adhesions), namely the cecum and the rectum. Of these, the rectal stagna- 
tion is the most frequent, and to it Hertz has given the name of dyschesia. It 
is in reality a fault of defecation rather than a true constipation. In these 
subjects it is extraordinary to see the way in which the shadows accumulate 
and form great masses in the rectal ampulla without any call to stool being 
felt (Figs. 357, 358). The rectum is sometimes ballooned out to a great size, 
and is presumably atonic. When the bowels have been moved one finds that 
it is only a part of this shadow that has disappeared. 
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But in constipation proper, the delay is nearly always in the cecum and 
ascending colon, and these portions remain filled for days at a time, in spite of 
the fact that some of the contents may have moved on to various portions of 
the colon ; in other words, there is a defect in the ‘ mass’ movement, a defect 
not of one part of the colon, but of the mechanism. The position of the head 
of the shadow is not necessarily an index to the site of the portion of the gut 
that is responsible for the delay. One believes rather that the constipation 
is more likely due to some fault in obtaining a more or less fixed point,* or a 
temporary sphincter at some point, from which to work, than to a defect in 
the movement itself. 

One has never seen, nor are there any records to show, that this move- 
ment takes place in the cecum itself. One has often seen movements in the 
lower part of the cecum of a peristaltic nature, and it is possible that these 
should be sufficient to raise the food to a position in the ascending colon in 

L R which this ‘mass’ contrac- 
tion can catch hold and 
carry the food along. As the 
result of his researches in 
comparative anatomy, Keith 
believes that there is some 
form of sphincter between 
the cecum and ascending 
colon. Possibly, although one 
sees no radiographic indica- 
tions of it in the ordinary 
course of events, there is 
some sphincter, as he sug- 
gests, and its function may 
be to prevent regurgitation 
when the ‘mass’ movement 

Fic. 357.—Di1LaTeD RECTAL AMPULLA IN A CASE OF plays : os eceatn in ee 

Dyscometa. of this hypothesis there are 

several observations: one has 

never seen the cecum empty suddenly between two observations, nor has the 

‘mass’ movement of the shadow been observed to clear out the cecum. On 

the other hand, one has frequently observed large shadows left in the caecum 

while the contents of the hepatic flexure and transverse colon have passed far 

on towards the pelvic colon. Moreover, although the large intestine is always 

swept clean (except for definite scybala possibly), there are often traces of 
the opaque meal left in the cecum for days—i.e., it is not swept clean. 

This ‘mass’ theory is so unparalleled in the human body that one hesitates 
to go any further than this brief suggestion of the normal. One finds widely 
ballooned colons and greatly narrowed colons—that is, apparently atonic and 
hypertonic types—and these have been described as the causes of constipa- 
tion ; but I doubt whether they are. Rather, I would suggest, they indicate 
the condition of the colon between the movements, for I happen to have seen 








*A point dappui. 
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the ‘mass’ movement sweep the shadow along both types of colon, and in both 
the movement was perfectly effective in displacing the contents. The part 
played by the cecum is not clear; but if my deductions are correct, this por- 
tion of the large gut has a separate mechanism or peristalsis for mixing the 
contents and feeding them into the ascending colon, preparatory to the occur- 
rence of the ‘mass’ movement. 

Further Note on Constipation.—Since writing the above, I have on 
two occasions noted the formation of a definite constriction—a point d’appui 
—such as I suspected was necessary for the efficiency of the mass movement. 
In each case it was near the hepatic flexure, and was not evident until this was 
palpated out with the spoon.* I am not absolutely certain on the point, but 
believe that the sphincter was formed after palpation of the cecum in the 
exploration of the appendicular region. In both instances the colon distal 
to the constriction lost its haustral segmentation, and the contents seemed 
to back up to the point . R 
dappui, as if forming a | 
mass ready to be propelled 
onwards when the ‘mass’ 
movement took place. In 
both cases a strong ‘ mass ’ 
movement occurred within 
half an hour, but I did not 
actually see it. In one in- 
stance the whole column on 
the distal side of the point 
dappui was swept along ; 
while in the other about 
half of it was left behind. 
In the latter case, however, 
the colon did not look 
healthy, and, in fact, there 
was mucous colitis. These Fic. 358.—Casr or Dyscuesia: 72 hours after food, rectum 
two cases are, at least, dis- full, but no call to stool. 
tinctly suggestive that my (R) Rectum; (D.C.) Descending colon. 
hypothesis is correct, and I 
am now examining the hepatic flexure both before and after palpation of the 
cecum in order to obtain more evidence on the point. 

It is too early to make a definite statement, but I am becoming more and 
more convinced that the keystone to the efficiency of this movement of the 
large intestine lies in the competence of the point d’appui, and that it is on the 
competence of this temporary sphincter that the natural action of the bowels 
depends. Inversely, the failure or incompetency of this valve is responsible 
for the constipation, i.e., the ineffectiveness of the ‘mass’ movement when it 

















* I have now seen the formation of a point d’appui in the splenic end of the transverse 
colon. The haustral segmentations first disappeared, leaving a fat sausage-shaped mass in 
which a constriction developed after a few minutes. Shortly after the formation of this 
sphincter, the mass distal to it started and moved comparatively slowly, in about 44 seconds 
I should say, round the splenic flexure and down to the rectum. 


VOL. H.—NoO. 8. 46 
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takes place. For if there is no point d’appui the feces regurgitate into the 
cecum, possibly giving rise to the sloppy ceca that we recognize and think of 
as the cause of constipation. Not only so, but in time one would expect 
this to lead to inefficiency of the ileoczcal valve. 

Moreover, if the ‘mass’ movement is not effective, there is nothing except 
the comparatively feeble movement of the cecum to propel the food through 
the large intestine, and when the movements take place, they propel the 
feeces in both directions, i.e., the mass in the czcum has to act as an ineffi- 
cient point d’appui. 

The subject is full of difficulty ; not only are the observations few and 
far between, in spite of the vast number of patients examined ; but also be- 
cause the whole new conception is revolutionary, and alien to the traditional 
line of thought—it would be easier if we had not been brought up on arm- 
chair conceptions of what takes place, for unconsciously we attempt to make 
our observations fit in with our preconceived notions. 

Other Movements of the Large 
Intestine. — Antiperistalsis is also 
stated to occur in the large intestine ; 
Case gives incontrovertible proof of it, 
and it is likely that it can occur in 
the normal healthy subject. In fact, 
to-day, I have actually seen it occur 
in a small way after a ‘mass’ move- 
ment had taken place. It is probable 
that this movement is exactly parallel 
to the usual forward ‘mass’ move- 
ment, but occurring in the opposite 
direction. One does not actually see 
any such movement on injecting an 
enema, but even a pint will be carried 

Fic. 359.—DiztateED CacuM IN A CASE OF back to the cecum in most cases. 

NEOPLASM OF THE TRANSVERSE COLON. Besides the ‘mass’ movement, 

(CG) Cecum. one sees from time to time changes 

in the shape of the haustral sections 

of the large intestine, especially in the distal colon. It is not at all a marked 

movement, and has probably no connection with the progress of food along 

the intestine. Presumably it is connected with digestion, and acts hy 
churning. 

Rieder described ‘large pendulum’ movements, which appear to be much 
the same as the smaller haustral churning of which we frequently obtain 
evidence. Case states that in every instance he has seen of the larger move- 
ment, it has been the precursor of a large ‘mass’ movement. 

Neoplasms.—Turning now briefly to the organic lesions of the large 
bowel, one finds that it is only when there is obstruction of the ascending and 
first part of the transverse colon that one can obtain definite evidence from 
feeding the patient. In these cases one gets great ballooning of the cecum 
and ascending colon (Fig. 359). But in growths or other obstructions occur- 
ring beyond this region, there is only one method of investigation in early 
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cases, and this is by means of the opaque enema delivered from a glass 
tunnel-dish through a tube. Watching the course of the opaque injection we 
can see where it is obstructed and the stream narrowed (Fig. 360), and with 
the aid of palpation we can, as a rule, form a very good idea as to the nature 
and extent of the lesion that is causing the trouble. In this, as in the opaque 
meal work, it is very important to confirm observations by re-examination, 
for spasmodic contractions may be most misleading. Especially is this the 
case with the upper sigmoid, and on one or two occasions I have been misled. 
When an obstruction is noted at the pelvic brim, I have found it advisable to 
lay the patient on his face, a proceeding that sometimes allows the injection 
to pass on quite freely. 

In advanced cases, however, one nearly 
always finds collections of air and liquid in 
the distended bowel behind the obstruc- 
tion. But, as already suggested, it is only 
in advanced cases that this ballooning of 
the bowel occurs. It is in this type of 
case that evidence of antiperistalsis is most 
often noted. 

It is interesting and instructive to note 
that the food given by the mouth seldom 
forms heavy shadows behind an organic 
lesion in the distal large intestine until the 
obstruction is very far advanced; in fact, 
the head of the shadow seldom reaches the 
obstruction, and more often than not the 
shadow is comparatively thin, as though 
the colon were hypertonic in its efforts to 
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overcome the obstruction; it is only when 
this hypertonic state gives way that the 
gut behind the obstruction becomes disten- 
ded and filled with feces. 

Palpation of the loaded colon will give 
the clue to the presence of Jackson’s mem- 
brane, adhesions, kinks, and other abnor- 
malities that occur; but of these I have 
not time to write at present. 


Fic. 360.—CARCINOMA OF THE SIGMOID 
AND PELvic COLON. 


Barium enema distending the rectum 
and sigmoid. The descending colon was 
slowly filled by leakage through the 
obstruction of the growth, indicated by 
the gap in the shadow. On deep palpa- 
tion, one could feel that the gap corres- 
ponded to the resistance that could be 
felt. (R) Rectum and sigmoid; (D.C.) 
Descending colon. 


After excision of the cecum and a portion of the colon, one finds the 


remains of the colon apparently normal, except as regards disposition. 


The 


striking feature is the absence of any definite division between large and small 


intestines. 


In fact, in the few cases I have had the opportunity of following, 


a portion of the ileum seemed to have taken on the w-ray appearances of the 


colon. 


My thanks are due to the staff of the Manchester Royal Infirmary, and 
especially to Mr. A. H. Burgess, for the use of their cases and for the support 


they gave in carrying out investigations. 
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CONCLUSIONS. 


1. That the large intestine is only one part of a closely linked-up system. 

2. That very wide variations, both as regards anatomy and physiology, 
are compatible with perfect health. 

3. That the ileocecal region is in very close association with the duodeno- 
pyloric region. There is evidence of two separate reflexes between the ileo- 
cecal valve and the pylorus, i.e., one from the stomach to the ileocecal valve, 
and another from the ileocecal valve to the stomach, the latter (the ileo- 
pyloric reflex) being responsible for appendix dyspepsia. 

4. Ileal stasis is, up to a point, physiological. Pathological ileal stasis 
is usually associated with adhesions in this region, most frequently appendi- 
cular in origin. 

5. In all these examinations it is essential to prepare and examine 
patients on a routine plan. A scheme that includes ‘double’ feeding is useful. 

6. The appendix can be seen in a certain proportion of cases, and, by 
palpation, it can be detected whether it is fixed or lying free. 

7. The normal movement of feces through the large intestine is by ‘mass’ 
movement, in which a large column is moved through a long section of the 
colon in a few seconds ; these movements take place probably some three or 
four times a day. The ‘mass’ movements do not occur in the cecum. 

8. Constipation occurs as the result of stagnation: (a) In the sigmoid 
and rectum, i.e., inefficient defecation, or dyschesia; and (b) In the cecum, 
constipation proper. 

9. Constipation proper is probably the result of a defect in the mechanism 
of the ‘mass’ movement. It is suggested that for the efficiency of this 
movement it is necessary that a sphincteric contraction should be present. 
The competency or otherwise of this sphincter, or point d’appui, determines 
whether the ‘mass’ movement, when it occurs, propels all the feces forwards, 
or sends some of them back into the cecum. The large, sloppy cecum is the 
result of this inefficiency, and not the cause of constipation. 

10. The opaque meal seldom gives information as to early neoplasms of 
the large intestine—it is only after the bowel becomes distended that informa- 
tion is obtained in this way. All suspected cases of neoplasm of the large 
bowel should be investigated by means of the opaque enema. 
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ILEOSIGMOIDOSTOMY FOR THE RELIEF OF CONSTIPATION 
AND INTESTINAL STASIS. 


By GILBERT BARLING, Brruincnam. 


My persona! experience of this method is limited. It may be that I 
have overlooked cases which should have been submitted to this operation, 
or it may be that some degree of prejudice has arisen in my mind inhibiting 
me from resorting to a procedure which other surgeons have more readily 
adopted. To speak frankly, it has not been easy to keep one’s opinion on 
an even keel with regard to intestinal stasis. The moving picture drawn of 
its prevalence, of the dire and exceedingly numerous diseases to which it gives 
rise, reminds one of similar tragic compositions concerning other conditions, 
such, for instance, as those which recount the constant and grave results of 
renal mobility, or the earlier surgical literature describing the pernicious 
results of certain unrecognizable changes in the ovaries, which thirty years 
ago or so haunted the surgical mind, greatly to the detriment of many of 
the unfortunate women who were submitted to odphorectomy. 

The cases I have to record are as follows :— 


Case 1.—A lady, age 29 years, sought my opinion in Oct., 1911, for constipation 
of great and increasing severity. The trouble began when she was 18 years of age, 
and appears to have become distinctly worse after a severe attack of influenza in 
the spring of 1910. When I first saw her, enormous doses of aperients- were 
required to produce an action of the bowel ; even with the assistance of purgatives 
the patient often became greatly distended, and the tension of the abdomen was at 
times almost unbearable. Vomiting occurred occasionally. She was hungry, but 
afraid to take food freely lest the distention should come on, and her weight had 
steadily fallen until it was only 5st. 3lb. Physical examination failed to show any 
cause for her constipation, but, believing that a mechanical obstacle existed to 
explain the difficulty in emptying the intestine, I advised an exploratory operation. 

First OPERATION, Oct. 11, 1911.—-On opening the abdomen, a lerge slit was 
found in the mesentery of the small intestine, its diameter being about three and a 
half inches ; it was occupied by loops of small intestine, and was in such a position 
that a portion of the transverse colon might easily become entangled in it. The 
mesenteric opening was closed by a thread suture, and the rest of the intestinal tract 
was examined. The colon generally appeared to have somewhat thick walls, the 
peritoneal covering was slightly opaque in places, and a small area of the ascending 
colon was adherent to the anterior parietes ; this was freed, and the raw area 
sutured over. 

Recovery from the operation was a painful time, the difficulty in obtaining 
a bowel action was as great as ever, and on one occasion after a dose of castor oil, 
a sharp attack of tetany occurred. This involved the hands chiefly, but the legs 
also to a slight extent, and the patient was extremely ill. Though tetany did not 
recur, the patient obtained not the least benefit from the operation. 

At length, tired of the miseries she was suffering, the patient submitted to 
further operation. 

SECOND OPERATION, Jan. 5, 1912.—The sutured opening in the mesentery was 
found to be obliterated, the ascending colon free from adhesion. Ileosigmoidostomy 
by lateral implantation of the small intestine into the lowest part available of the 
large intestine was made, and it was noted that the wall of the gut here was 
unusually thick and muscular. 

As after the first operation, the difficulty of getting the bowels to act was as 
great as ever, and on Jan. 16 severe tetany occurred, as it did again on Jan. 18; yet, 
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though the patient seemed exceedingly ill, her pulse and temperature were but little 
above the normal. 

No relief to the constipation was afforded by this operation, and as time went 
on other troubles arose, for in the latter half of 1913 tetany recurred frequently, 
and much pain was experienced from retrograde filling of the colon, large hard masses 
of feeces occupying all parts of it. 

A radiograph taken in Dec., 1913, showed that the stomach was entirely empty 
in less than four hours, and that at the end of six hours the bismuth meal was 
running up the descending colon. The small intestine at the point of anastomosis 
appeared to be puckered for two or three inches. The patient’s condition being 
very wretched, I advised excision of the colon, and Sir Arbuthnot Lane was kind 
enough to see the patient and concurred in this advice, suggesting also that a careful 
investigation should be made of the anastomosis, to determine if there were any 
interference with its function. 


THIRD OPERATION, Jan. 13, 1914.—Some slight adhesions were found between 
the parietal peritoneum and the anastomosis ; the orifice between the small and 
the large bowel did not appear to be narrow, but there was a good deal of matting 
of the last few inches of the small intestine to the side of the sigmoid. Colectomy 
was quite easy, and when it was completed the old anastomosis was excised and a 
fresh lateral implantation of the small intestine into the large bowel was made—with 
considerable difficulty, owing to the obstacle of getting access to the large intestine 
below the old junction. The operation was thus prolonged to an undesirable degree, 
having regard to the feebleness of the patient. Death occurred on the third day, 
mainly from shock ; but it is impossible to ignore the fact that even a slight degree 
of peritonitis in such a patient may be the factor which determines a fatality. 

No autopsy was obtained, but the conclusion I arrived at as to the cause of the 
constipation in this case was that it lay in the rectum and not in the higher parts of 
the colon; the condition was probably allied to Hirschsprung’s disease. 


Case 2.—A nurse, age 35, was sent to me for relief from severe and increasing 
constipation. She was a spare but wiry person who had to earn her living, and as 
her considerable suffering was not relieved by medication, I performed a lateral 
implantation of the small intestine into the lowest part of the colon available. 
Dec., 1912. Relief to the constipation was immediate and at first rather trouble- 
some, owing to frequent actions; but these became less frequent and caused less 
inconvenience as time went on. In Feb., 1913, the patient returned to hospital with 
retrograde filling of the colon in its whole length. Relief was given by repeated 
enemata, and the patient went out with an apparently empty colon; but she returned 
in June, 1913, with the distention of the colon as bad as ever. Colectomy was 
performed in Feb., 1914; it was quite easy, and a good recovery ensued. Since 
then the patient has been moderately well and has resumed part of her work, but 
the bowels act irregularly ; she may have constipation, or may have several actions 
in twenty-four hours. When the abdomen was opened for the colectomy, the junction 
was carefully examined, and the condition found was very similar to that discovered 
in Case 1. The opening between the two pieces of bowel was quite patent, but 
there was considerable matting of the small intestine, at its lower three inches, to 
the side of the large bowel. Warned by my experience in Case 1, I left this entirely 
alone. 





Case 3.—An example of Still’s disease under the care of my colleague, Sir 
Robert Simon, by whom I was requested to perform ileosigmoidostomy. 

The patient, a feeble boy, age 5 years, was admitted in April, 1913, with 
swollen joints of eighteen months’ duration, the joints having become painful more 
recently. A full description of the child’s condition is published by Dr. Oscar 
Holden.’ It suffices here to say that practically all the joints were involved, the 
lymphatic glands were generally enlarged, as were also the spleen and liver. 

Ileosigmoidostomy was performed on June 30, 1913, the child made an easy 
recovery, and was.transferred to the chronic hospital July 18, 1913, and died there 
March 9, 1914. Not the least improvement resulted in his joint or other conditions. 
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Case 4.—A. man, age 40, tall and rather powerfully built, had undergone 
gastrojejunostomy for reputed duodenal ulcer, but without benefit. When seen 
in Sept., 1913, he complained of extreme constipation of long duration, and of 
abdominal pain which appeared to arise in the colon. ITleosigmoidostomy was 
performed, with relief to the constipation but without relief to the abdominal pain. 
At the operation the transverse colon was found to be much lower than usual, the 
cecum was jin the pelvis, and both kidneys were freely mobile. 

The bowels now act from seven to nine times daily, by which the patient is much 
inconvenienced ; but there is no retrograde distention of the colon. 

I regard this patient as suffering from Glénard’s disease, and regret that ileo- 
sigmoidostomy was performed ; he is certainly worse off with his frequent bowel 
action than he was with his constipation. 


REFERENCE. 
1 HoLpDEN, Birm. Med. Rev., 1914, Feb. 


COLECTOMY FOR HIRSCHSPRUNG’S DISEASE. 
By L. E. BARRINGTON-WARD, Lonpon. 


The ingenuity of the surgeon has been widely exercised in the treatment 
of Hirschsprung’s disease. It has long been recognized, at any rate among 
surgeons, that medical treatment was of little avail in the later stages of the 
disease, and that there came a time in the life-history of every case when 
purgatives, of whatever variety, and enemata, of whatever height, were 
inefficacious. It was customary to Jook upon Hirschsprung’s disease as only 
a disease when fully established. It has been but little studied, and never 
effectually treated in its earlier stages. As a rule, a case does not come to 
operation until the intestines have become an enormous size. This formidable 
size has tempted surgeons to temporize, and attempt less measures than 
either the gravity of the case or its probable etiology demanded. 

I believe it is extremely doubtful whether any genuine case of this 
disease can be cured otherwise than by operation. Compensation up to a 
certain extent can certainly be established, and the bowel can retain its 
contents for weeks or even months, inactive, and without any marked absorp- 
tion of poisonous products. Infection of the mucous membrane may, how- 
ever, occur at any time, compensation fails, the bowel becomes excessively 
dilated, and death from toxemia results. 

These events were well illustrated in a case that recently came to my 
notice through the kindness of Dr. Gordon Pugh, of Queen Mary’s Hospital, 
Carshalton. A boy, age 12, gave the history that he had never had a normal 
motion since birth. He would be at home for three to eight weeks without 
a motion, and then an attack of abdominal pain and vomiting would demand 
his admission into an infirmary, where relief would be obtained by enemata. 
From this cause he had been in and out of infirmaries all his life. On clinical 
and radiographic examination, he was a typical case of the disease. He was 
well grown and surprisingly healthy in appearance, considering his history 
and the enlargement of his intestine. I strongly advised operation, and 
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efforts were made to obtain consent from the parents. Unfortunately, before 
this could be obtained, another attack of distention and vomiting occurred, 
which proved fatal. Autopsy confirmed the diagnosis ; the pelvic colon for 
a considerable part of its length was twenty inches in circumference. 

An examination of 19 fatal cases at the Hospital for Sick Children, Great 
Ormond Street, shows that this sudden and unexpected end, in cases that 
seem to be fairly healthy in spite of their profound constipation, is exceedingly 
common. It shouid not, therefore, be regarded as necessary to wait until 
the disease has advanced to an exaggerated extent, before instituting surgical 
treatment. 

With the assistance of bismuth meals and radiograms, diagnosis in the 
early stages is now a simple matter. There is no other disease in which 
constipation dating from birth is accompanied by enlargement of the colon 
and rectum and a normal anal canal. 

As regards surgical treatment, the variety of methods employed suggests 
their inefficiency. Colostomy is only an attempt to deal with symptoms, and 
has little to commend it; plastic operations on the colon—colonplication, 
colopexy—have no pathological basis. The disease is essentially one of the 
wall of the colon and rectum. It is not, in my experience, due to valvular 
formations, kinkings, or external bands. The colon and rectum are in a state 
of gigantism, and little short of their removal can be expected to cure the 
condition. 

To Sir Arbuthnot Lane’s enterprise we are indebted for a technique that 
offers good prospects of a radical cure by removal of the whole colon. The 
ideal treatment would be removal of the entire colon and rectum. The rectum 
as a rule is affected down to the anus. Of 15 cases in which a definite 
examination of this point was made, in 13 the dilatation and hypertrophy 
extended to the anus. The difficulty would be immeasurably increased by 
attempting to remove the rectum; nor in practice is it necessary, for it is 
found that the short length of rectum left can easily be emptied. 

The operation can be done in one stage, but it is undoubtedly safer to 
perform it in two. The only fatal cases were those in which a one-stage 
operation was attempted. In the first stage, the ileum is implanted as low 
down into the rectum as possible; in the second, the large intestine is removed 
down to the ileo-rectal junction. 

The difficulties met with have been :— 

1. Infection.—Despite every care in the technique, suppuration of the 
wound sometimes occurs. This may be due to avoidable errors; but it is 
possible that the large bowel in process of removal, deprived of its blood- 
supply, rapidly becomes pervious to organisms, and causes glove infection. 
In two cases of ileo-colostomy (not for Hirschsprung’s disease) I have seen 
a curious chronic infection of the mesentery occur some months after opera- 
tion, and give rise to intestinal obstruction. In these cases the mesentery 
was found in places thickened, scarred, and contracted, strangling the small 
intestine against the spine. It may have been due to sepsis implanted at 
the operation, or to a direct infection of the lymphatics consequent on the 
slightly altered functions of this part of the intestine. It is fortunately a 
rare complication. 














INTESTINAL STASIS 657 


2. Shock.—This is remarkably little. It is prevented by speed in operat- 
ing, and by continuous subcutaneous administration of saline. It is. naturally 
lessened by operating in two stages. 

3. Hamorrhage.—There should be none; but in advanced cases the 
vessels are of preternatural size, and require careful ligaturing with silk. It 
is important to leave forceps on all vessels distal to their point of section 
until the whole bowel is removed. A considerable quantity of blood may be 
lost unobserved, from a vessel in a detached part of the bowel several feet 
away from the still attached part. 


RESULTS. 


Of seven cases—all examples of the disease in its most extreme form— 
two died as the result of the operation—one from shock, and one from the 
effects of a severe accidental hemorrhage at the operation. Of the five 
remaining cases, I was enabled to show four before the American surgeons 
in July last. Three of these cases are perfectly healthy normal children with- 
out any distention or constipation. One has still some slight distention ; but 
this is attributed to tuberculosis of the mesenteric glands, which has been a 
complication throughout. <A letter from the parents of the fifth informs me 
that he is in perfect health. The most recent of these operations was ten 
months ago, and it is therefore reasonable to hope that their cure is perma- 
nent. 


AN ANALYSIS OF A CONSECUTIVE SERIES OF CASES OF VARIOUS 
FORMS OF ARTHRITIS, TREATED BY ILEOCOLOSTOMY OR 
COLECTOMY. 


By C. H. FAGGE anp E. C. HUGHES, Lonpon. 


We have had access to the notes of all such cases operated on by Sir 
Arbuthnot Lane either in Guy’s or Great Ormond Street Hospital between 
1909 and August, 1914. 

The cases comprise tuberculous disease of most of the large joints, 
multiple arthritis of the infective or rheumatoid type, and three of Still’s 
disease in children. In the majority, short-circuiting only (ileocolostomy) 
was performed. <A circular letter was sent‘to all patients asking them to fill in 
answers to the following questions if unable to attend for inspection :— 

1. What joints were affected before operation, and for how long ? 

2. Was there pain or swelling (or both) ? 

3. How stiff were the joints ? 

4. What previous treatment, including operations, had been used, and with 
what effect ? 

5. What is the present condition as compared with your answers to questions 
1, 2 and 3? 

6. What treatment have you had since Sir Arbuthnot Lane’s operation ? 

In all, 833 operations were performed, and enquiry showed that death had 
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followed in 8; of these, 2 died shortly after operation, one (Case 32), a case 
of rheumatoid arthritis, of pulmonary embolism on the thirteenth day, and 
the second (Case 3), one of tuberculous disease of the sterno-clavicular joint, 
of peritonitis on the twelfth day. 

Two cases of tuberculous hip died, one (Case 10) three weeks and the 
other (Case 2) of lardaceous disease four months after short-circuiting ; 2 cases 
of spinal caries died, one (Case 1) at home three months after short-circuiting, 
and a second (Case 9) of an empyema, the nature of operation and interval 
before death not being recorded. 

A third case (Case 19) of tuberculous hip died fifteen months after 
operation, but the cause of death has not been ascertained ; a case (Case 26) 
of Still’s disease operated on in Great Ormond Street Hospital is reported to 
have died ; but the nature of the operation and interval before death are not 
stated. 

We wish to thank Mr. Higgins, the Resident Medical Officer at Great 
Ormond Street Hospital, for his kind help in providing details and examining 
cases. 


Cases of Tuberculous Joint Disease.——Opcration was undertaken in 23 
cases for the cure of tuberculous joints; 19 of these were children and 4 adults ; 
of these, 6 died, 5 children and 1 adult; the cause of death, and the relation 
of death to operation has been stated above. Of the remaining 17 cases, 4 
attended for inspection, 3 were reported on by their doctors, 2 replied to 
the circular letter but could not attend. and 8 could not be traced. 


Case 1.—George J., age 12, was admitted for spinal caries of the dorsal region 
with abscess formation. October, 1913.—Ileocolostomy. Five weeks later the 
abscess had cleared up, when patient was discharged. 

Two months later the patient died at home, the cause of death not ascertained. 


Case 2.—George H., age 12, was admitted with tuberculous disease of the left 
hip. Three sinuses were present and the limb was shorter than its fellow by about 
half an inch. The urine was normal. January, 1911.—Ileocolostomy. The sinuses 
were packed with sulphur. In May, 1911, the hip more painful: leg cedematous: 
death from lardaceous disease. 


Case 3.—George B., age 37, was admitted with tuberculous disease of the sterno- 
clavicular joint of one year’s duration: a sinus was present. April, 1911.—TIleo- 
colostomy. 

Twelve days later the patient died of general peritonitis. 


Case 4.—Walter M., age 4, was admitted for tuberculous disease of the hip of 
one year’s duration, with an abscess which had already been opened. September, 
1913.—Ileocolostomy and colectomy. The hip abscess was aspirated and curetted. 
Five weeks later the patient was discharged having made good progress. 

This patient could not be traced. 


Case 5.—Gertrude S., age 11, had had a tuberculous knee for two months before 
admission in 1911. There were both swelling and pain in the joint, which was 
ankylosed (?). Extension had been used. Ileocolostomy six months after onset of 
disease. Two operations on the knee-joint were performed in 1912. 

This patient was seen by us in September, 1914, and we noted, ‘‘ Knee quite 
ankylosed. Scars of operation: excision or erasion? General condition excellent, 
both as regards appetite and bowels. No constipation.” 
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Case 6.—Horace M., age 94, had tuberculous disease of the left hip for about 
one year, and had had one operation on the joint before admission. There were 
many infected sinuses and the boy’s general condition was bad. Tleocolostomy was 
performed. The general condition improved, but the sinuses showed no change. 

In September, 1914, the mother writes that the doctor in charge says there is 
very slight improvement, that there are five open wounds discharging, and that 
he would like to be admitted into hospital again. This patient was not seen by us. 


Case '7.—Margaret M. (age ?), a child, had had tuberculous disease of the hip 
for four years with sinus formation. The general condition was much improved 
after operation in 1909, and the hip did well. 

This patient could not be traced. (The operation was probably an ileo- 
colostomy). 


Case 8.—Albert A. (age ?), a child, pain in the left hip for two years which 
had been treated by extension for twelve months in a provincial hospital. On 
admission in 1910 the disease was found to be not advancing, but the boy was in an 
‘** obviously toxic condition.” April, 1910.—TIleocolostomy. Much improved, May, 
1910. Appetite excellent when discharged on splint in September, 1910. 

This patient could not be traced. 


Case 9.—William B., age 4, was admitted suffering from spinal caries. An 
operation (probably ileocolostomy) was performed. 

The child died of an empyema later. (The notes do not show the interval 
between the operation and death). 


Case 10.—Katie V. (age ?), a child, had had a tuberculous hip since January, 
1909. An abscess in connection with the hip was opened before the operation of 
ileocolostomy was performed in 1910. 

The child died three weeks after operation, but the cause of death is not stated. 


Case 11.—Rose F., age 5, had had tuberculous disease of the right hip for five 
years, and had three operations before admission in 1911. A sinus was present 
over the joint, and improved after operation (ileocolostomy). 

The mother writes in September, 1914, that the child has had no treatment 
since the operation and that she is much better. This patient was not seen by us. 


Case 12.—Hermon D. (age ?), a child, had pain in the left hip for one year. 
He was admitted for a tuberculous hip in 1910, when ileocolostomy was performed. 
One month later a streptococcal abscess in front of the thigh, but unconnected with 
the hip-joint, developed and healed quickly. When last seen the child was walking 
well. 

This patient could not be traced. 


Case- 13.—Ernest N., age 54, had had pain in and been lame on the right 
leg for four months. He was admitted in 1910 with a large abscess in connection 
with a tuberculous hip. An operation (probably ileocolostomy) was performed. 

The result is not stated in the notes. This patient could not be traced. 


Case 14.—Ivy G., age 5. A tuberculous knee for two and a half years, which 
had been treated by splints. On admission in 1911, the knee was greatly 
enlarged, and was very much improved after operation (probably ileocolostomy). 

This patient could not be traced. 


Case 15.—Mabel A., age 8, had tuberculous disease of her left hip for six 
months. There was both pain and swelling, with abscess formation. She had been 
treated by rest and medicine throughout the illness. In 1911.—Tleocolostomy. 
Ten days later a volvulus developed, which was dealt with. She was in hospital 
for fifteen months in splints, during a quarter of which time a hip abscess was 
discharging. 

She was seen by us in September 1914, when we noted: ‘ Ankylosis of left hip ; 
some absorption of neck of femur; good position; scar below great trochanter ; 
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wears high boot, 24 inches. No trouble with bowels before or since operation. 
Abdominal scar sound. At Xmas, 1913, attack of right-sided abdominal pain, 
lasting three or four days with sickness ; has had several attacks since.”’ 


Case 16.— Florence P., age 2;;, had had tuberculous disease of the knee for 
fourteen days. On admission in September, 1911, it was found that the synovial 
membrane of the left knee was thickened. Ileocolostomy was performed three 
weeks later. She was discharged with the limb in plaster. September, 1912.— 
Readmission with some posterior displacement of joint. February, 1913.— 
Excellent result. In plaster. March, 1913.—Allowed to walk gradually. 

We saw the patient in September, 1914, and noted: ‘* Constipation since birth, 
less troublesome since operation. Marked genu valgum with synovial thickening. 
Wasting of thigh and calf. As she walks up and down stairs, she does not bend the 
left knee, but it can be bent to very nearly a right angle. Extension incomplete. 
No sign of backward displacement. Is doing well otherwise.” 


Case 17.—Lily W., age 6, was admitted in 1912 in the second stage of tubercu- 
lous disease of the hip-joint. She was discharged after ileocolostomy had been 
performed. 

This patient could not be traced. 


Case 18.—Walter K., age 5, with tuberculous disease of the left hip for one year, 
which had been treated with splinting. After admission in 1912 a large abscess 
was aspirated. About one month later, ileocolostomy. The abscess was aspirated 
on two later occasions. He was discharged in a celluloid splint. In June, 1912, 
was putting on weight. 

Mr. Higgins, the Resident Medical Officer of Great Ormond Street Hospital 
saw him in August, 1914, and wrote to me: “ This boy’s general condition is very 
good. He has a tiny sinus discharging very occasionally, otherwise the hip is 
sound.” 


Case 19.—Maud S. (age ? ), a child. Tuberculous disease of the right hip for 
three months. On admission, March, 1911, the hip was swollen. Ileocolostomy 
March 31. In June a hip abscess was aspirated. 

The child died after her discharge from hospital. (? cause). 


Case 20.—Wilfred M., age 28, had had a tuberculous knee for five years and 
been treated by rest and massage with slight improvement. On admission in August, 
1913, the knee was greatly swollen and painful. The synovial membrane was 
thickened. Extension incomplete. There was pain in the right iliac fossa; and 
it is noted that the terminal coil of the ileum was fixed. 

Bismuth a-ray examination :—Stomach slightly dropped, normal in form, 
normal pylorus. Elongated duodenum ; large first part; bismuth lodges in first 
part. Strong duodenal waves were seen, but most bismuth was repeatedly returned 
from third to second parts. After 7 hours bismuth in cecum and ascending colon. 
After 55 hours bismuth all out except traces in rectum. August 28.—Ileocolostomy. 
Knee in plaster. September 15.—Discharged with knee in plaster. Walking. 
Knee greatly improved. 

He writes a year later that he has had no further treatment, that he is 
not attending any hospital, and that there is no change in his knee since operation. 
This patient was not seen by us. 


Case 21.—Walter F., age 20. A tuberculous hip for five years which had 
been treated in a Thomas’s splint. A sinus appeared a year later. For two years 
he had left off his splint. On admission, November, 1911, his hip was ankylosed 
in a flexed position, with 2 inches shortening. Great wasting. An abscess was 
present. December 18, ileocolostomy. January 1, abscess smaller. February 12, 
Thomas’s splint applied and abscess opened. 

Bismuth z-ray examination (before operation) ; bismuth after 9 hours is in end 
coil of ileum, cecum, ascending and transverse colons ; the end coil of ileum is fixed 
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below pelvic brim. After 105 hours bismuth is in second half of transverse colon, 
descending colon, sigmoid, which has a short mesentery, and rectum. 
This patient could not be traced. 


Case 22.—George H., age 11, had had tuberculous disease of the left hip since 
1905, and had been treated in hospital on at least two previous occasions. In May, 
1910, an abscess burst and was discharging on admission into hospital. The boy 
is noted as looking healthy ; scar below anterior superior iliac spine with a discharg- 
ing sinus; 2? in. shortening ; wasting ; lordosis; slight flexion; internal rotation 
and pronounced abduction. Movement of 15° possible. Temperature 98° to 101°. 
January, 1911.—Sequestrum removed from acetabulum and drained. Re-admitted 
April, 1911, with a red inflamed area on left buttock, with the same sinus persisting. 
No bismuth 2-ray examination made. No history of dyspepsia. Some constipation 
requiring salts occasionally. April, 1911.—Ileocolostomy. May 9.—Hip aspirated 
and yellow fluid drawn off. Staphylococcus cultivated. May 18.—Hip abscess 
opened and packed with sulphur. July 6.—Sinuses again scraped and treated. with 
sulphur. He left Guy’s in a Thomas’s splint, walking on crutches. At the Alton 
home for ten months. Another abscess formed and discharged, but no operation 
was done. Bismuth injections into hip were followed by closure of the three sinuses 
then existing. Left Alton, October, 1912, on one crutch. 

He was seen by us in August, 1914, when we noted: ‘** Hip as before with regard 
to posture and posterior dislocation ; no sinuses are present; feels brighter and 
bowels are regular. No diarrhoea. Now works as a bootmaker. Age is now 143. 
He wears a high boot.” 


Case 23.—David S., age 22, with tuberculous disease of the right wrist of four 
months’ duration. Disease was advanced; much swelling of joint, wasting of muscles 
of hand, forearm, and arm, very slight movements of fingers, and practically none of 
wrist. Slight hyperchlorhydria. May 26, 1914—-TIleocolostomy and colectomy. 
Tuberculous glands in mesentery, and ulceration at lower end of ileum. He was 
discharged June 14. He writes August, 1914, that he has had no treatment since 
his operation, that the swelling of the wrist is much less and that the joint is not 
quite so stiff. 

This patient was not seen by us. 


Cases of Still’s Disease.-—Three cases of this disease were operated upon ; 
one died after re-admission for acute intestinal obstruction with gangrene of 
the small intestine; one has been lost sight of ; the third was seen at Guy’s in 
August, 1914. 


Case 24.—David W., age 5, had been ill for more than two years. On admis- 
sion, October, 1913, he was extremely wasted and unable to walk ; he had glandular 
and splenic enlargements. Ankies, knees, wrists, and elbows were painful and swollen. 
Neck was held very rigidly. The pericardium was adherent. Weight, 2 st. 7 Ib. 
Before operation he was found to have periodic rises of temperature, and on one of 
these occasions Staphylococcus citreus was found in the blood. There was distinct 
clinical and a-ray evidence of stasis. September 24.—TIleocolostomy. An _ ileal 
kink was present, and there were a large number of glands in the mesentery ; pelvic 
colon long; cultivation from an ileal swab showed Staphylococcus citreus. There 
were no subsequent rises of temperature. The general condition and mobility of 
joints rapidly improved, and the child was able to play about the ward. He did 
not increase in weight. Discharged January, 1913. Weight, 2st. 9lb. Re-admitted 
May, 1913. He had had more evening rises of temperature. He was very thin, 
wasted and anemic. The neck was again stiff, but not painful. The joints large 
and painful. Weight, 2 st. 6}lb. May, 1913.—Colectomy. In May it is noted that 
he is making very satisfactory progress. 

This patient was seen by us (August, 1914), when his condition was very satisfac- 
tory. While he seemed to be a delicate child, he walked about fairly actively, and 
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had just returned from a convalescent home where he had mixed with children older 
and more active than himself. He is now attending school. The joints are still 
enlarged, but are not tender. 


Case 25.—Iris O., age 8, was suffering from Still’s disease. Slight improvement 
in walking followed operation (probably an ileocolostomy). 
This patient could not be traced. 


Case 26.—Ivy J., age 24, was admitted for Still’s disease. An operation 
(probably ileocolostomy) was performed. At some time (date not noted) after this 
operation she was re-admitted with acute intestinal obstruction and gangrenous 
small intestine. 

This patient died. 


Cases of Multiple Arthritis (? Rheumatoid).—Seven cases of multiple 
arthritis can be classed together; one died as recorded above, three attended 
for examination, two were reported upon by their medical attendants, and 
one is lost sight of. 


Case 27.—Hilda F., age 103, was admitted in October, 1911, suffering from 
rheumatoid arthritis. Stiffness became apparent in the neck, jaw, and wrists 
eighteen months earlier, and gradually increased in extent. The hips, knees and 
ankles were affected two months before admission. At the time of operation nearly 
all the joints were affected. There was comparatively little swelling of the joints, 
but they were painful from time to time, and particularly so on movement. The 
joints first affected became fixed. 

The report notes that the cervical and lumbar vertebre were completely anky- 
losed, as were the wrists and carpal joints ; the hips, knees, small joints of the hands, 
and temporo-mandibular joints partially ankylosed. She had been treated by 
massage, electricity, and baths at Woodhall Spa on two occasions. October 31.— 
Ileocolostomy. Discharged April 30. Mr. Higgins, the resident medical officer 
of Great Ormond Street, reported that on discharge there was complete movement 
in both knees and hips, except rotation of right hip. Some movement in the 
occipito-atlantal and lumbar vertebral joints. Hands much improved. The mouth, 
which was closed at operation, can be half opened. 

Mr. Higgins saw her again in August, 1914, and wrote to me: “She was excellent 
in every way ; she is fat and rosy, and has complete mobility of every joint except 
those which were the seat of bony ankylosis.” 


Case 28.—Amy S., age 38. Admitted for painful swollen joints in July, 1914. 
She had suffered from her joints for twelve years, the affection beginning in her 
proximal interphalangeal joints, and then attacking the wrists. Five years ago she 
gave up her work when the metacarpophalangeal joints became affected. She had 
progressive dental caries. Four years ago she had been treated with radiant heat and 
autogenous vaccines in a London hospital. Two years ago, after having been to 
Buxton, was again in hospital and treated with electricity. She then took mineral 
waters at Bath, where she was treated with radiant heat. Had had no abdominal 
symptoms ; had lost 28 Ib weight in four years. Amenorrhoea for four years. On 
admission, a dark pigmented woman. The elbows and shoulders are affected ; very 
incomplete movement in the hips and knees; ankles and toes very stiff; chronic 
mastitis. No bismuth a-ray examination was made. July 28.—Colectomy. 
Stomach and duodenum much dilated ; no ileal kink ; last kink well marked. 

We saw her fifteen days later, when we noted: ‘ Joints are much easier and are 
continuing to get easier; no improvement in knees yet; elbows not quite so stiff. 
Former rest in bed for the same period has never produced the same relief as on the 
present occasion. She had had no drug treatment.” 


Case 29.—Hilda S., age 17. Admitted in May, 1914, suffering from rheumatoid 
arthritis. Early in 1913 the left knee began to swell and be painful after a fall. 
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There was limitation of movement ending in complete fixation. She was treated 
with rest and extension. While in bed, the other knee, ankle, and wrist-joints became 
affected, and later the elbow and proximal interphalangeal joints. On admission, 
the shoulder and hip-joints were affected to a less degree. Before Christmas, 1913, 
the jaw began to get stiff, and tongue could not be protruded. On admission, she 
was lying in bed with knees drawn up, elbows at an angle of 35°, with hands across 
chest. All muscles wasted and joints swollen. June 2.—Colectomy. Tuberculous 
glands in mesentery. X-ray examination: Hands show bony changes typical of 
rheumatoid arthritis; the radiographer’s written opinion of the bismuth examina- 
tion was that there was extreme stasis in stomach, jejunum, and ileum. Twenty-four 
hours after operation it is noted that there is an increase of 25° extension in knee- 
joints, patient can hold a pen in right hand, which she has been unable to do for six 
months, and can write her name. In early part of August she suffered more pain 
in the joints than at any time since the operation. 

- We saw her in August, 1914, when we noted: ‘In contrast to her previous 
inability to protrude the tongue, she can now separate her jaws by about one inch 
and has more than one-half the normal movement and can completely protrude 
tongue. She began to feed herself a few days after the operation. There is back- 
ward dislocation of both knees with only 10° of movement. The ankles, hands, 
fingers, elbows, spine, and jaw show improvement, which is most marked in the spine 
and jaw.” ; 

Since the operation she had had potassium iodide for three weeks, and massage 
of the arms and legs three times a week. 


Case 30.—Mary B., age 47, was admitted in February, 19138, for rheumatoid 
arthritis and constipation. Seven years previously the right wrist became affected ; 
this was followed by the right knee and ankles. She had to give up her work as 
matron... For seven years she had been constipated and at times had had no action 
for a week. On admission, the joints chiefly affected are right wrist and knee and 
the left ankle. There is very little movement of the wrist ; the knee is swollen and 
stiff and the movements of the ankle are limited. The interphalangeal joints of 
the fingers are markedly swollen and stiff. Oral sepsis present. March 2.—Ileo- 
colostomy. Dilatation of duodenum and a well-marked ileal kink were present. 
On March 7, patient noticed the interphalangeal joints were less swollen. March 12, 
definite improvement of wrist-joint noticed. March 19, increased mobility of ankle. 
March 24, the joints stiffer and the fingers appear more swollen. March 29, the 
fingers of the left hand still stiff, while the right hand showed distinct improvement. 
Bismuth z-ray examination (before operation): After eight hours, all the bismuth 
is in end of ileum and parts of large intestine, the transverse colon being dropped ; 
the terminal coil of ileum is slightly hypertrophied and is held up about one inch 
from ileocecal entrance. 

This patient could not be traced. 


Case 31.—K. M., spinster, age 44, had had constipation since the age of 14. Six 
years ago she suffered from colitis. She had had recurrent attacks of generalized 
eczema, and for ten years had suffered from vomiting, flatulence, and nausea. There 
was arthritis of five months’ duration of the right knee, which was slightly flexed, 
and occasional pain in shoulders, ankles, and elbows, and swelling of the finger-joints. 
Is of slight build ; no loss of weight ; has a good deal of body pigmentation ; cold 
extremities. X-ray examination.—After 7} hours bismuth is still in ileum, which is 
free ; after 33 hours, bowels not open, bismuth is in large intestine from cz#cum to 
rectum ; after 57 hours bowels open, most of the remaining bismuth is in rectum; 
the iliac colon is apparently free. Blood-pressure, 143 mm. Hg. April 15, 1913.— 
Colectomy. Great distention of the duodenum was present. One month later 
blood-pressure 90 mm. Hg. In February, 1914, was looking and feeling well. Good 
appetite. Eczema disappeared. No pain. Bowels open each day. Knee much 
improved. In July, 1914, general health excellent ; no discomfort. Blood-pressure, 
taken when patient was considerably excited, was 110 mm. Hg. Bowels open three 
times daily. 
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Patient writes on August 21, 1914, ‘‘ I am very well, free from pain and general 
discomfort. I can eat anything. If I over-exert myself and feel tired, I become 
rested soon if I lie down and stay quiet for a while. Formerly I just went on being 
tired, no matter how much I tried to rest. It is very hard to make anyone, who has 
not been through it all, realize what an immense difference has been made in my 
life by the absence of suffering since the operation.’ Her doctor writes in August, 
1914, ‘“* The knee-joint has returned practically to its normal condition. There is 
no pain, and the movements are practically normal. She still wears a Hoefftcke 
splint. She has had no further treatment except feeding, with general care and 
attention to see that over-exertion is not indulged in. Since the patient came back 
to me, she has gained 2 Ib in weight (in three weeks). 


Case 32.—Blanche G., age 47, was admitted in June, 1913, for constipation and 
deformed hands. She had suffered from rheumatism for ten years; had always 
been constipated, only getting an action once a week. On admission, there was 
enlargement of the metacarpophalangeal and interphalangeal joints. The elbows 
also were affected. July 2.—Colectomy. Four days after operation it is noted 
that the joints are much better. 

Patient died thirteen days later of pulmonary embolism. There was no post- 
mortem examination. 


Case 33.—Winifred C., age 24. Admitted in November, 1911, for joint trouble 
and constipation. She had been constipated for many years, and was reduced to 
rectal enemata. In September, 1911, she had acute abdominal pain in the right 
iliac fossa. There had recently been more attacks. Had had * rheumatoid arthritis 
of both knees ” for two years—wasting of right quadriceps. On admission, the right 
rectus is kept rigid on abdominal examination. Bismuth a-ray examination.— 
Transverse colon apparently much distorted—great delay. After 9 hours, all 
bismuth in cecum and ascending colon. After 33 hours, nearly all in first half of 
transverse colon. After 57 hours, scattered portions in transverse colon. After 
. 81 hours, in descending colon and rectum. There was much gas in large bowel. 
December 8.—Ileocolostomy. Very long pelvic colon. Well-marked ileal kink. 
Appendix also kinked. Discharged January 30, 1912. 

We saw her in August, 1914, and noted ‘“ No evidence in report of condition 
of joints before operation. Now grating in both knees. Movements perfect and 
painless except occasionally. Right knee is no better and no worse since operation, 
but the left is quite well now. Right hip hurts when she lies on it. There is not 
and never has been limitation of this joint. She is still constipated, but can get 
regular motions with aloin and paraffin. There is no change in her general 
condition.” 


A SHORT SERIES OF OPERATIONS FOR INTESTINAL STASIS. 


By R. D. MOTHERSOLE, Bo tron. 


My experience with regard to the operative treatment of intestinal stasis 
has I regret to say, been practically confined to the last two years. In the 
autumn of 1912 I had the privilege of seeing Sir Arbuthnot Lane perform some 
ileocolostomies according to his admirable technique. In October of that 
year I did ileocolostomy on two patients, one suffering from mucous colitis, the 
other from obstinate chronic constipation. Both patients recovered, but both 
needed a second operation, in the one case a colectomy was done because 
of troublesome distention of the colon, in the other there were adhesions of 
the small intestine. This, with the fact that many of Lane’s patients seemed 
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to need more than one operation, made me rather dissatisfied with ileocolos- 
tomy. Subsequently, in several cases of mobile cecum, I tried anchoring 
the cecum to the abdominal wall, but have felt very doubtful as to the 
amount of benefit derived. 

About this time I came to the conclusion that in cases of proptosed bowel 
it would be better to excise the sagging loop than to do a short-circuiting 
operation. In April, 1913, in a case where the transverse colon hung down 
into the pelvis, as shown by a screen examination, we excised the dependent 
loop, and made an end-to-side anastomosis. 

In May, 1913, I operated on a girl whose appendix had been removed 
two years before, and found a very mobile cecum with several caseating glands 
in its mesentery. The cecum and part of the ascending colon were excised, 
and a lateral anastomosis was made between the ileum and ascending colon. 
Through some defect in the anastomosis, an S&bscess formed, followed by a 
fecal fistula. Two months later a lateral anastomosis was made between 
the ileum and the lower end of the sigmoid colon, after which the fistula closed. 

On October 16, 1913, when operating on a patient with symptoms 
pointing to chronic appendicitis, the appendix was normal, but the cecum 
and ascending colon were so mobile that they could easily be excised, together 
with part of the transverse colon, through the gridiron incision; an end-to- 
side anastomosis was made between the ileum and the transverse colon. Since 
then I have performed this operation, which may be conveniently called 
hemicolectomy, on nine other patients. There is nothing very special about 
the method I have adopted, which is as follows: The appendix and cecum 
are first freed, if necessary. Then the ascending colon and hepatic flexure 
are mobilized when required by dividing the peritoneum on the outer side of 
the bowel. Then beginning with the cecum, the bowel is separated by tying 
off the mesocolon in successive bundles, and dividing these between two 
ligatures, or the distal ends of the bundles may be clamped. The ligatures 
on the proximal ends are left long, for a reason to be explained later. When 
the bowel has been separated up to the point selected on the transverse colon, 
it is crushed at that point and ligatured with strong silk. The bowel is again 
clamped, close to and on the hepatic side of the ligature, and divided between 
clamp and ligature. The clamped end of the bowel is now allowed to drop 
away from the wound, and the ligatured end is invaginated by a purse-string 
suture. Then the ileum, after further freeing when requisite, is divided 
between two clamps, and the excised portion of bowel removed. A stomach- 
clamp is put on the ileum above the other clamp, and another stomach- 
clamp grasps the lower surface of the transverse colon near the invaginated 
end so that its blades include and are parallel to the inferior longitudinal 
band. An anastomosis is then made between the end of the ileum and the 
side of the transverse colon so that the mesenteric side of the ileum is to the 
right. The gap in the mesocolon is closed as far as possible by tying the 
ligatures, which were left long for the purpose, as follows: If they are 
numbered from 1 to 10, beginning at the ileum, No. 1 is tied to No. 10, 2 to 
9, and so on. The advantage of separating the bowel before cutting across 
its lumen is that, as the loose end drops out of the field of operation, there 


is never more than one possible focus of infection in the wound at once, and 
AT 
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that at the point which is receiving attention. In all the hemicolectomies, 
the routine was followed of morphia and atropine hypodermically, open 
ether with local anesthesia of the skin, and subcutaneous saline transfusion 
during the operation. 


Case 1.—E. W., married woman, age 31. Admitted to the Infirmary October 7, 
1912, suffering from mucous colitis. Frequent motions containing a large amount 
of blood and mucus. Patient very weak and blanched. Ileocolostomy done on 
October 13. Returned home November 12. Re-admitted December 1, complaining 
of feeling of distention in abdomen, especially on the right side. Colon removed 
down to anastomosis on December 4. Returned home January 8, bowels acting 
rather frequently. Recovery from her anemia was slow. Have lost sight of her 
since February 18, 1913. 


Case 2.—A. M., mill-girl, age 21. Admitted to Infirmary October 21, 1912. 
Obstinate constipation for previous fifteen months, bowels never acting without 
strong aperients. Complained of headache and poor appetite. [leosigmoidostomy 
October 29. Went home November 23. Still troubled with constipation and 
abdominal pains. Re-admitted March 19, 1913. Laparotomy, March 28. Numerous 
adhesions of small intestine, but no distention of colon. Adhesions divided. Went 
home April 19. Continued to require liquid paraffin and aperients, but gradually 
improved, and on August 9, 1914, had an easy labour with a healthy child. 


Case 3.—S. T., housewife, age 52. Admitted to Infirmary April 24, 1913. Had 
suffered for eighteen months with pain after food and vomiting, much worse during 
the last six months. Pain came on gradually about two hours after a meal, and 
was followed by vomiting, at intervals varying from half an hour to twelve hours. 
Much troubled with nausea and eructations, bad taste in mouth ; obstinate consti- 
pation, bowels open once a week. Screen examination after a bismuth meal showed 
no delay of gastric contents, but there was marked sagging of the transverse colon 
almost into the pelvis. On April 24 the greater part of the transverse colon was 
excised, and an end-to-side junction made. She left hospital May 24, feeling much 
relieved by the operation ; pain after food and vomiting had ceased, but she was 
still troubled with flatulence and constipation. Latterly she has had further 
abdominal trouble. She would probably have derived more benefit from hemi- 
colectomy. 


Case 4.—A. P., age 21. Admitted to Infirmary May 5, 1913. Appendicectomy 
two years before. Still complaining of pain and tenderness in right iliac region. 
Laparotomy on May 13. Czcum very mobile, large calcareous and caseating glands 
in mesocecum. Czcum and part of ascending colon excised, together with diseased 
glands. Ends of bowel invaginated and lateral anastomosis made. About a fort- 
night later an abscess formed below incision, followed by a fecal fistula. On July 
22, a lateral anastomosis was made between the ileum and the lower end of the 
sigmoid. She left hospital on October 1, the fistula having closed. She has since 
been working at a mill. 

In this case the anastomosis was probably faulty owing to there being an insuffi- 
cient length of bowel left after invagination of the two ends. A hemicolectomy 
would have been much better for her. 


Case 5.—S. W., married woman, age 31. Admitted to Infirmary October 13, 
1913, for prolapsus uteri; she also complained of tenderness in the right iliac fossa. 
On October 16, M’Burney’s incision. Appendix normal; but cecum, ascending, 
and part of the transverse colon, could be easily brought out of the small incision. 
Hemicolectomy. November 4, anesthetized again and _ trachelorrhaphy and 
perineorrhaphy done. Recovery uneventful. Left hospital on November 22. Now 
says that she feels grand, but if she lifts up to reach anything high above her head, 
she feels a dragging pain. 
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Case 6.—S. J., grocer, age 35. Admitted December 18, 1913. For four years 
had had pain in abdomen about two hours after food, relieved by taking food, or 
passing flatus. No tenderness in abdomen; splash in cecum. Laparotomy Dec- 
ember 22. Nothing abnormal in stomach, duodenum, gall-bladder, or appendix. 
Czecum and ascending colon very mobile. Hemicolectomy. Discharged January 
10. Has been working steadily since March, is gaining weight, and has no trouble 
with his bowels. 


Case '7.—M. A. M., housewife, age 38. Admitted December 26, 1913. For three 
years had had colicky pains in epigastrium, coming on one or two hours after 
food, with vomiting, which gave relief. Also troubled with constipation, requiring 
purgatives or enemata about twice a week. Three weeks before admission had severe 
pains in epigastrium, shooting through to back when she took a deep breath. On 
examination, tenderness over gall-bladder. Laparotomy December 29. Chole- 
cystitis, numerous small stones in gall-bladder ; cxecum and ascending colon very 
mobile. Hemicolectomy and cholecystostomy. Discharged January 24, 1914, 
wound being soundly healed. This patient apparently did very well after her double 
operation, and I was shocked to learn recently that she hanged herself a fortnight 
after leaving the hospital. 


Case 8.—M. H., girl, age 22, weaver. Admitted on April 30,1914. Had had 
appendicectomy in December, 1913; never felt well since. Complained of indefinite 
abdominal pains, also of vomiting, headaches, and pain about right lower ribs. Con- 
stipation. At the previous operation it was noted by the surgeon that the cecum 
was very mobile. Hemicolectomy May 16; old caseous glands in mesoczecum. 
Discharged June 6. Patient was very neurotic while in hospital, and got worse at 
home, though her physical condition had improved. In August she consulted a 
lady doctor, who sent her to a lunatic asylum. 

Neurotics are bad subjects for any operation. 


Case 9.—B. B., girl, age 23, weaver. Admitted May 11, 1914. History of four 
years’ illness, with pain and nausea coming on immediately after food, and lasting 
about two hours; no vomiting. Constipation; bowels only act with aperients. 
Stomach dilated. Laparotomy May 29; no pyloric or duodenal trouble; mobile 
cecum and ascending colon; hemicolectomy. Discharged June 20. Seen a few 
days ago she still complained of pain after solid food, and some constipation ; but 
was able to work at the mill. Stomach still dilated. 


Case 10.—J. D., housewife, age 47. Admitted July 7, 1914. Was in Infirmary 
about twelve months before for enteroptosis, with movable right kidney, vomiting 
frequently after food, and obstinate constipation. On operation, the lesser curvature 
of the stomach was found near the umbilical level, and the gastrohepatic omentum 
was like the thinnest tissue paper; gastropexy and colopexy were done. Patient 
was very neurotic and troublesome while in hospital. On July 21, through an oblique 
muscle-splitting incision in the right lumbo-iliac region, the right kidney was anchored. 
The peritoneum was then opened and hemicolectomy performed through the same 
incision. Patient was much more amenable and less neurotic during her stay in 
hospital than on the former occasion. She was discharged on August 21. Since 
then her mental condition has deteriorated, and she still complains of having some- 
thing alive inside her ; but her bowels give much less trouble. It is a pity we could 
not keep her in hospital longer. 


Case 11.—S. H., age 33, housekeeper. Admitted August 3, 1914. Complained 
of epigastric pain, flatulence, and distention. Constipated ; had to take aperients 
regularly. Operation August 11. Nothing abnormal found, but mobile czcum 
and ascending colon ; hemicolectomy. Discharged on September 2. On November 
3 she still complained of epigastric pain ; but had much less trouble with her bowels. 


Case 12.—E. W., age 39, weaver. Admitted September 8, 1914. Ten months’ 
illness, pain coming on some hours after food, and relieved by food. Occasional 
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vomiting. Bowels very constipated, losing weight. Some gurgling in cecum. 
Operation September 11. Czcum and ascending colon mobile. Appendix retro-— 
cecal, only visible after dividing peritoneum on outer side of cecum ; rather swollen 
as if from recent inflammation, and containing a small concretion. Jackson’s 
membrane on ascending colon, ileum bound down to pelvic brim. Hemicolectomy. 
Her abdomen healed without delay, but her stay in hospital was prolonged by an 
abscess behind the right breast, due to the subcutaneous transfusion. She was 
discharged on October 10. Has gained weight since leaving hospital, and bowels 
now give no trouble. 


Case 13.—J. B., tram-driver, age 34. Admitted September 21, 1914. Nine years 
ago he began to suffer from a burning sensation, and sometimes pain in the epigastric 
region. For the last eighteen months he has had pain in his right iliac region, a 
heavy dragging sensation, with an occasional sharp twinge. . Gets tired easily ; not 
very weli nourished ; has taken liquid paraffin regularly for some months ; marked 
splash in cecum. Operation September 26. Czcum and colon very mobile; appendix 
free, but enlarged and somewhat inflamed, with a stricture about its middle. Hemi- 
colectomy. Discharged on October 17. Now feels and looks very well, bowels act 
without aperients ; has gained fourteen pounds in weight since operation. 


Case 14.—S. T., moulder, age 22: nephew to Case 3. Admitted November 30, 
1914. History of appendicitis nine years ago; recovery without operation. Com- 
plains of pain in the small of the back and lower part of abdomen, coming on about 
an hour after food, and loss of flesh. Bowels constipated; always has to take 
aperients. Operation December 4. Proximal } inch of appendix normal, then 
for 14 inches it consisted of a narrow fibrous cord less than 34 inch in diameter ; 
the last 1} inches were normal, but the tip was tightly bound down in pelvis. 
Czecum and ascending colon mobile. Hemicolectomy. Recovery uneventful. 
Went home December 24. 


It will be noticed that in the last ten cases hemicolectomy was done, 
with, so far as concerns the operation, uniformly good results. None of the 
patients had any trouble either at the anastomosis or in the abdominal wall. 
The after-results have been disappointing in some of them, especially in Cases 
7 and 8. The men operated on were few in number, but seem to have derived 
much benefit. 

This series of consecutive cases, done at a small provincial hospital, may 
help to show that hemicolectomy for intestinal stasis does not involve a very 
serious risk to the patient. 
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BONE-GRAFT IN A CASE OF SARCOMA OF THE RADIUS.* 
By J. HINTON ROBERTSON, GLascow. 


THE investigation of this case was originally undertaken as part of a study 
of the histology of transplanted tissues, a subject of research suggested by 
Mr. R. H. Parry, of the Victoria Infirmary, Glasgow. Certain features of 
the case place it outside the scope of the main inquiry, but because of its 
intrinsic interest it has been considered worthy of separate, treatment. 

Clinical History.—The patient, a blacksmith, age “59, was admitted 
to the Victoria Infirmary on January 7, 1912, under the care of Mr. Parry. 

No organic disease of any organ 
was discovered on routine examina- 
tion, but there was a swelling the size 
of a tangerine orange at the lower 
end of the left radius. This swelling 
was rounded, hard, non-fluctuant, 
most prominent in front, and did not 
interfere with the movements of the 
wrist-joint. A skiagram taken at this 
time showed considerable expansion 
and loss of density in the shadow of 
the lower end of the radius, especially 
on the ulnar side; but no evidence 
of involvement of other bones was 
apparent (Fig. 361). 

The diagnosis of periosteal sar- 
coma having thus been established, 
and the patient having refused ampu- 
tation, it was determined to remove 
the tumour by a resection of the lower 
ends of the radius and ulne, andl to "4, 301_ The miiel susome af ihe dow of 
restore the arm by means of bone- 
grafts, 

On January 25 the operation was performed by Mr. Parry, A long 
incision, somewhat like that for excision of the wrist, was made over the 
anterior aspect of the tumour, and two and a half inches of the lower ends 
of the radius and ulna, including their carpal articular surfaces, were excised. 
All tumour tissue was very thoroughly removed, and the wound prepared 
for the reception of the graft by careful hemostasis. The graft, composed 
of appropriate portions of bone, with the periosteum and carpal ligaments, 
from a patient whose arm was being amputated at the shoulder, was then 























* I am indebted to Mr. R. H. Parry for permission to publish this case. 
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prepared and placed in position. The carpal ligaments were stitched with 
great care, especially posteriorly, and the radius was wired to secure fixation. 

For some days after operation the patient had considerable pain and 
a slight evening rise of temperature, but the dressing wasjleft intact till 
February 25, when on its removal the wound was found healed. From that 

time massage and passive movements 
aa) ~2—sOWere: carried out daily, the arm being 
kept in anterior and posterior flat 
splints in the intervals. A skiagram 
taken at this time showed the radial 
graft in good position, radial deviation 
of the ulnar graft, and some slight 
rarefaction of the lower end of the 
native radius (Fig. 362). 

When the patient was dismissed 
on March 8, there was a slight degree 
of mobility between the ends of the 
grafted and the native bones, and 
movement at the wrist-joint was not 
free. 








_ Ae 

















Fic. 362.—The grafts in position. Note the 
rarefaction at the lower end of the native 
radius, towards the ulna. There is_ radial 
deviation of the ulnar graft. 


On June 28 the patient was re- 
admitted for passive movement under 
chloroform, on account of the stiffness 
of the wrist-joint. There was. still 
slight mobility of the bones, but no 
evidence of recurrence of the tumour, 
and he was dismissed on July 2. 

By December 21 there was marked 
evidence of local recurrence of the 
tumour, but no metastases in the 
lymphatic glands or in the lungs. The 
patient then consented to amputation, Fic. 363.—The condition of the bones at the 
which was performed above the elbow ‘(ising 
on December 26. 

The appearance of the bones at this time is seen in Fig. 363, in which 
there is evidence of invasion, not only of the native radius, but also of the 
radial graft. 

Examination of the Pathological Specimens.—The specimens examined 
in connection with the case consisted of: (1) The excised portions of radius 
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and ulna with the original tumour; (2) The amputated forearm with the 
bone-grafts and the tumour recurrence. 

Specimen 1.—The tumour has the appearance of a typical periosteal 
sarcoma, and microscopically is seen to be of a fairly fibrous, large-spindle- 
celled type. It presents the usual hemorrhagic and necrotic areas, though 
not to a great extent. 

Specimen 2.—Unfortunately a considerable amount of post-mortem 
histolysis has occurred in this specimen, making the investigation of finer 
points impossible. The main features of the tissues are, however, easily 
discernible. 

Preparatory to microscopic examination this specimen was frozen and 
cut in vertical section to show the relation of the tumour to the bones. The 
appearance is shown in Fig. 364. It 
is there made apparent that the wrist- 
joint has not been re-formed, a firm 
fibrous tissue intervening between the 
grafts and the native carpal bones. 
The tumour is seen to be separating 
the ends of the graft and native bones, 
and invading the graft radius equally 
with the native one. The native and 
graft ulne are also to some extent 
involved. A small isolated tumour- 
nodule is seen in the substance of the 
semilunar bone. Apart from tumour 
invasion, the grafts have all the 
appearance of living healthy bone. 

Tumour Recurrence.—Microscopic- 
ally this has a structure very similar 
to that of the original growth, but 
there is evident a tendency to a more 
cellular and vascular character, and Fee. 364.---dntoiine halt of setibeel anbtion 
some structures having the appearance rang lower part of forearm, viewed 
of giant ceclls are present which are 
absent from the original neoplasm. 

Decalcified Bone.—Examination of both grafted and native bone was 
undertaken in detail, but only the general results need be given. Some 
difficulty was encountered at this point owing to the extreme resistance of 
the nuclei to staining. That this resistance was produced during the prolonged 
decalcification was evident from the fact that tumour tissue, which previously 
stained readily, exhibited it in equal degree with the bone. To neutralize 
any acidity still persisting from the decalcifying agent, sections were immersed 
for a time in 0°5 per cent soda solution. Even after this procedure, however, 
staining for twenty-four hours in Weigert’s iron-hematoxylin gave poor 
results. In spite of this difficulty, it is possible to determine that the 
matrix of both the cartilage and the bone of the grafts has a normal structure, 
and cartilage and bone-cells are seen to occupy the lacune. In the case of 
the cancellous bone there appears to be some rarefaction, but no evidence 
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of absorption by osteoclasts is seen. The marrow is almost completely fatty. 
At certain points, even the compact bone of the radial graft is being invaded 
by tumour tissue. 

Comments.—It would appear, from the presence in them of cartilage and 
bone corpuscles, that the grafts were living structures at the time of ampu- 
tation, and the question arises whether they had truly survived (whether the 
visible cells were those originally present, or their descendants), or whether 
they had acted merely as an ‘ osteoconductive scaffold.’ 

Almost certainly the first view must be regarded as the correct one. 
Even granting the possibility of such histological appearances being produced 
by a migration of bone-cells from the native bones into the grafts, it is evident 
that at no time was there close enough apposition of healthy bone-ends to 
allow of it; in the case of the ulna this is obvious from the skiagrams, 
and in the case of the radius it must be supposed that the rarefaction of the 
lower end, seen in Fig. 362, represents tumour invasion ; this of itself, quite 
apart from the lateral ingrowth of the sarcoma from the neighbouring soft 
tissues which probably occurred, is sufficient to have prevented a migration 
of bone-cells. In addition, it is scarcely probable that the histological appear- 
ances could have been produced by migration of bone-cells, either from the 
native bones or from surviving cortical cells of the graft, for such a process 
would have been accompanied by a remodelling of the bone, of which there 
is no evidence: it is unlikely, under the altered conditions with respect to 
pressure and tension lines produced by the ulnar deviation and the prolonged 
resting of the hand, that the normal architecture seen in Fig. 363 would have 
been preserved. The absence of osteoclasts has also some bearing on this 
point in a similar direction. 

That an ‘iso-graft’ of this size, two and a half inches in length and 
including the whole thickness of the bones, should survive, is remarkable, 
especially in view of what would a priori be considered very unsatisfactory 
circumstances: the environment of sarcomatous tissue; the absence of 
apposition with healthy bone-ends; and the very slight function attained. 
On the other hand, it must be considered that such a highly vascular structure 
as a sarcoma may form by no means so bad an environment as its abnormality 
might suggest. 

The effect of the serum of the recipient, always notable even in ‘ iso- 
grafts,’ and probably also the mere quantitative alteration in the blood-supply, 
resulted in the disappearance of the hematogenous cells from the marrow 
and their replacement by the less delicate fat, and there appears also to have 
been some replacement of actual bone in the same manner. The life of the 
graft, though preserved, was evidently being conducted on a lower plane 
than that of normal bone. 
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SPLENIC JAUNDICE. 
A CONTRIBUTION TO THE SURGERY OF THE SPLEEN. 
By HAROLD UPCOTT, Hutt. 


Clinical Features.—Under the names of hemolytic icterus or acholuric 
jaundice is described an affection whose features are chronic jaundice, anemia, 
enlarged spleen, and an excess of urobilin in the urine and feces. 

The jaundice is of long duration and may commence in childhood ; the 
skin and conjunctive are of a clear pale yellow tint, and the surface of the 
body is not marked with the excoriations so commonly seen in obstructive 
jaundice. Indeed it is a striking fact that this long-lasting icterus leads 
neither to pruritus nor bradycardia. 

The blood shows a lowered hemoglobin content, the serum is tinted with 
bile pigment, and the red cells are diminished in number. Polychromato- 
philia and granular degeneration of the red cells are frequently present. The 
leucocytes are commonly increased in number—in striking contrast to the 
leucopenia of splenic aneemia—and there may be a relative lymphocytosis. 
In most cases there is an increased fragility of the red cells, as shown 
by their diminished resistance to the hemolyzing effect of dilute saline 
solution. 

The size of the spleen is variable ; the organ may be just palpable, or it 
may extend down into the iliac fossa. The clinical observation that as a rule 
the spleen is not tender, accords with the operative experience that there are 
few evidences of perisplenitis. 

The feces are normal in colour, and bile pigment is absent from the urine, 
which, however, contains an increased amount of urobilin. According to 
Eppinger and Ranzi the output of urobilin in the stools may rise from the 
normal of 0°15 gram to 4 grams per diem. 

In addition to these signs, patients complain of weakness and languor, 
loss of appetite, nausea, headaches, and epigastric pains ; more rarely of pain 
in the region of the spleen and left scapula. 

All these symptoms are liable to periodical exacerbations: the jaundice 
deepens, the anemia becomes more pronounced, the pain and tenderness more 
severe ; and this may be accompanied by a rise of temperature. It appears 
that sufferers from this disease are prone to gall-stone formation, and therefore 
to ‘ attacks ’ of biliary infection ; but it is abundantly clear that exacerbation 
may occur when there are no calculi present. 

Two types of the disease are described, the familial and the acquired. 
In the former, which is the more common, the symptoms are milder according 
to Eppinger and Ranzi. In two recorded cases (Roth and Kahn, quoted by 
Gilbert, Chabrol and Benard) a history of the disease was obtained through 
three generations. 
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Pathological Considerations.—The normal mechanism of bile formation 
may be stated as follows : Dead or dying red blood-corpuscles are taken up by 
the phagocytes of the spleen and liver; the hemoglobin thus liberated is 
absorbed by the hepatic cells, its iron split off, and the resulting pigment 
(bilirubin) excreted into the bile capillaries. 

Jaundice may be regarded as a condition in which bile pigment accumulates 
in the liver until it regurgitates into the blood and lymph vessels (Adami). 

An excessive hemolysis in the systemic circulation leads to hemoglobin- 
uria ; a less degree of circulatory hemolysis produced experimentally by the 
injection of toluylendiamin results in icterus and choluria. 

In obstructive jaundice (experimentally produced by ligation of the 
common duct) the terminal intercellular bile canaliculi are found to be 
dilated; this is not the case when hemolytic icterus is produced by the 
injection of toluylendiamin, ete. (McNee). This author concludes that jaun- 
dice may occur apart from any action of the liver; the spleen and marrow 
being capable of producing bilirubin from hemoglobin. . 

The relation of urobilin to hemoglobin remains to be considered. Urobilin 
is normally formed by the action of bacteria upon bilirubin in the intestines. 
Excessive bacterial action or an increased production of bilirubin may each 
add to the output of urobilin. 

When there occurs a sudden massive hemolysis in the circulating blood, 
the splenic cells are taxed beyond their bilirubin-forming capacity by the flood 
of hemoglobin which passes on to be excreted as such in the urine. Examples 
of this may be seen in paroxysmal hemoglobinuria, and in severe poisoning 
with hemolytic agents. 

If an acute hemolysis is less severe, the spleen is able to meet the extra 
demand and produces bilirubin, or an intermediate body, in excess. The 
sudden call for extra work, however, proves beyond the excretory power of 
the liver cells, and a marked jaundice with choluria occurs. 

Such a condition follows minor degrees of experimental hemolysis. 

If the hemolysis is long-continued and gradual in onset, the liver-cells 
have time to adapt themselves to the extra amount of bilirubin (or its inter- 
mediate precursor) brought them from the spleen, and are able to excrete 
the greater part of it into the intestine, thus leading to an increase in urobilin. 
A variable but small amount of bilirubin passes the liver-cells and, reaching 
the general circulation produces a moderate icterus, but is not sufficient to 
lead to choluria. 

Perhaps in these chronic cases the ‘ threshold value’ of the kidneys 
is so raised that bile will not be excreted until the cholemia has reached a 
greater degree than usual. This may explain the mechanism of acholuric 
(splenic) jaundice. 

Viewing obstructive jaundice in the same way, we find a normal amount 
of bilirubin supplied to and excreted by the liver-cells, but, unable to escape 
along the proper channels, it dilates the minute bile capillaries and is absorbed 
by the blood and lymph-vessels. It is important to note that there is a breach 
between the biliary and blood-vascular systems which affords an outlet for 
other constituents of the bile, and it may be that the toxic effects of obstructive 
jaundice are due to the entry of bile salts into the circulation. 
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To return to acholuric (splenic) jaundice : arguing from the clinical facts 
already stated it may be inferred that the disease is due to an excessive 
destruction of red blood-corpuscles. Physiological data point to the spleen 
as the seat of the hemolytic over-activity, and the beneficial results of 
splenectomy for this condition support this view. The hemolysis appears 
to be due to a lack of balance between the resistance of the red cells and the 
predatory power of the spleen. 

It has been shown that the red blood-corpuscles in this disease are 
abnormally fragile when tested with hypotonic salt solutions. This is not 
due to the choleemia, for the red cells in obstructive jaundice show an increased 
resistance to similar solutions. 

It may be suggested that the increased fragility is due to some substance 
produced in excess by the spleen, which renders the red cells an easy prey to 
the splenic pulp. 

In favour of this view is the fact that after splenectomy the undue 
fragility of the red cells has been noted to disappear. It is also worthy of 
note that experiments on splenectomized dogs show increased resistance of 
red cells and a lessened tendency to hemolytic jaundice after the injection 
of hemolytic serum. 

It is however by no means certain that tests with hypotonic salt solutions 
are a true measure of the corpuscular resistance within the body. 

The Spleen.—This is generally much enlarged, and shows evidences 
of perisplenitis. Fortunately the adhesions are rarely of much importance 
from an operative point of view. Microscopical examination reveals a diffuse 
fibrosis of the organ. 

Considerable interest attaches to the evidences of a streptothriceal in- 
vasion described by A. G. Gibson—particularly as similar appearances have 
been observed in the spleen in cases of splenic anemia. 

Speaking of these cases, Gibson says: ‘“‘ On general clinical and patho- 
logical grounds it is agreed that some hemolytic agent is produced in the 
spleen to account for the anemia, and for the constant production of such a 
toxin we should at least exclude its production by an extraneous organism 
before attributing it to a perverted metabolism of the cells of the tissue where 
it was produced.” 

This applies with equal force to acholuric (splenic) jaundice, and if the 
presence of these organisms proves to be a constant feature of the disease 
it gives us good reason to supplant the name acholuric or hemolytic jaundice 
by the term splenic jaundice, thus linking it to that group of cases known as 
splenic anzmia, and further justifies the only form of treatment that has 
proved of benefit—namely, splenectomy. 

Splenectomy.— According to Sir Bertrand Dawson the spleen was success- 
fully removed from a patient suffering from this condition by Spencer Wells 
in 1887. 

In 1895 Sir John Bland-Sutton removed an enlarged spleen from a girl 
suffering from jaundice and anemia. 

Following Banti in 1903, the operation has been performed over a score 
of times, with such brilliant results that there appears to be no question as 
to the propriety of removing the spleen for this disease. 
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After the operation the icterus generally fades in a few days ; there is 


a period of increased leucocytosis, and the anzemia recovers more gradually. 


Banti’s first patient was in excellent health eight years later. 

So far as our present knowledge goes, this disease has not the progressive 
tendency observed in splenic anemia; it may exist for many years without 
incommoding the patient in any way, and the question of treatment need 
never arise. If, however, the patient desires relief from any of the symptoms, 
no hesitation need be felt in advising splenectomy. 

In view of the newly awakened surgical interest in this and allied 
diseases, I report the following case :— 


In September, 1912, I was asked by Dr. Ethel Townend, of Hull, to see a young 
married woman of thirty-five suffering from chronic jaundice which she dated from 
childhood. 

Eleven years previously she had been operated upon for gall-stones. This 
was followed by a biliary fistula lasting ten months. The jaundice, had continued 
ever since the operation, varying in degree but never entirely fading. She suffered 
from constant headaches and poor appetite, and had lost weight. She often felt 
chilly, and at times had rises of temperature. 

Thinking there was a stone in the common duct, I operated but could find no 
trace of calculus. As there seemed to be some enlargement of the head of the 
pancreas, I anastomosed the gall-bladder to the duodenum. For three weeks she 
remained free of jaundice, but as soon as she began to get up it returned. 

I saw her again in October, 1913. She was then moderately jaundiced ; but 
at times her colour deepened to orange, with attacks of shivering, nausea, and pain 
in the epigastrium and along the left costal margin and left shoulder. The feces 
were always coloured, but the urine was dark brown, though tests failed to show 
the presence of bile pigment. The spleen was palpable about one inch below the 
costal margin, and was tender. 

Further enquiry revealed the fact that her father died after an operation for 
gall-stones, having been jaundiced for ten years. One sister suffers from anemia 
and enlarged spleen. 

In June, 1914, her condition was the same. Wassermann test negative. 
Through an error, the results of an examination of urine and feces and the red 
and white blood-cell counts were not obtained. The differential count of white cells 
differed in no way from the normal. Fragility test showed hemolysis in 0°5 per 
cent saline. 

On July 6, 1914, I removed the spleen. Only a few adhesions were present, at 
the junction of the phrenic and renal surfaces. She made a smooth recovery, and 
went home on the thirteenth day. The jaundice was markedly less on the fifth 
day and had completely gone on the sixth. 

Blood examination, July 14, showed 4,475,000 reds ; 11,100 whites ; 3 per cent 
of eosinophiles. Fragility test : hamolysis with 0°5 per cent saline ; normal control 
0°45 percent. Feces contained no excess of urobilin. 

About two months after the operation she had a hematemesis, and for several 
weeks complained of epigastric pain after food. When seen on October 16 she was 
still moderately anemic, but remained clear of jaundice. She complained of dragging 
pain in the left side after walking. There was a leucocytosis of 12,440, and the 
fragility of the red cells remained the same as at the last examination. 


PATHOLOGICAL REPORT ON THE SPLEEN IN THE ABOVE CASE 
By Dr. A. G. GIBSON. 

Macroscopical.—The organ is enlarged to about three times the adult 
size, and presents a normal shape. The surface is smooth with slight thicken- 
ings where the trabecule meet the surface, Some old localized perisplenitis 
is seen on the concave surface, and there is some recent perisplenitis along the 
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anterior border. The colour is dark red. On cross-section the organ is firm 
and fleshy ; the Malpighian corpuscles can be recognized embedded in a red 


‘matrix. On careful examination of a number of cut surfaces there can be 
seen here and there buff-coloured pinhead areas, usually in or touching a 


trabecula. 


spot to the naked eye. 


to the streptothrices. 


complete. 
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trabecula. They do not occupy more than a millimetre of the length of the 


Microscopical.—There’ is a diffuse fibrosis and. the trabecule are 
thickened. The pigmented spots seen by the naked eye show a diffuse black 
staining with Wheal and Chown’s stain, and some irregular, curved and angular 
thick threads only partially stained black. There are clear unstained bands 
interrupting the threads, short forms and bacilli present. 
yellow pigment here and elsewhere. In two of the sections a black irregular 
network is present under the capsule in places which showed a buff-pigmented 


There is much 


On histological grounds there is an undoubted invasion of the organ by 
a filamentous organism of the streptothrix type. Cultures have been made, 
and from them have been obtained pure growths of an organism which belongs 


Studies of the reactions and pathogenicity of this organism are not yet 
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THE RESULT OF SURGICAL TREATMENT OF A 
LONG-STANDING CASE OF CONGENITAL EQUINOVARUS. 


By GEORGE ROBERTSON, DUNFERMLINE. 


Tue treatment of congenital talipes equinovarus in the young child is quite 
settled and undisputed, but when one is asked for an opinion on the treatment 
of a case in an adult who has walked with deformed feet, by the aid of iron 
supports, special boots, and numerous straps and buckles, for forty-two years, 
it may not be so easy to decide at once on surgical interference. To show 
that such cases may be greatly benefited by surgical treatment, even at 
middle life, I instance the 
following case. 

Miss I., spinster, age 43, 
consulted me for the relief of 
very painful corns over the 
fifth metatarsal bones in both 
feet. These had become so 
painful that she had_ been 
compelled to cease work in 
the laundry in which she was 
employed, which was situated 
about half a mile from her 
home. She felt herself unable 
to walk the distance to and 
from her work, owing to the 
pain and increasing weakness 
in the ankles and legs. Over 
the external malleoli adventi- 
tious bursze had also developed, 
due to intermittent pressure 
from the boots she wore. As 








Fic. 365.—Shows the feet with the patient standing, a pal 
six weeks after operation on the right foot. The left will be A gy from the photo- 
foot is as yet untreated. graph (Fig. 365), which shows 


the left foot unrelieved, the 

degree of congenital talipes equinovarus is considerable. If this woman 

removed her leg supports, ete., before going to bed, she was quite unable to 

walk, and had to crawl, or use the furniture as crutches. On examining the 

muscles of the legs, I found that the tibialis anticus and the extensor proprius 

pollicis had a fair amount of contractile power, and these I decided to use, by 
transplantation of their tendons, to increase the value of the operation. 

Operation.—The incision began over the middle of the anterior aspect of 

the ankle-joint, passed downwards and inwards to a pcint a little in front of 
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the tubercle of the scaphoid, then forwards and slightly outwards to the head 
of the first metatarsal bone, then across the dorsum of the foot to the head of 
the fifth metatarsal, and finally backwards to the cuboid on the external 
aspect of the foot (Fig. 366). 

The skin flap was reflected well backwards. I then removed a bony wedge 
consisting of the head of the astragalus and the greater process of the os calcis. 
The tendons of the tibialis anticus and of the extensor of the great toe were 
next divided close to their insertions. The former was sutured with chromic 
catgut to the tendon of the peroneus tertius at its insertion into the base of the 
fifth metatarsal ; the latter I wound loop-wise round the fifth metatarsal 
just posterior to the head of the bone, and fixed it there by similar sutures 
(Fig. 367). 





Fic. 366.—Showing the Fic. 367.—Showing transplantation of ten- 
lines of incision. dons of tibialis anticus and extensor proprius 
pollicis. 


The skin flap was replaced and sutured, the wound dressed, and after sub- 
cutaneous division of the tendo Achillis the foot was firmly bandaged and 
fixed in an ordinary box-splint. The wound healed well. At the end of four 
weeks the patient could put the foot to the ground, and in another two she 
could work the pedal of a sewing-machine (Fig. 365 shows the right foot at 
this stage). 

Three weeks later I decided to treat the other foot in similar fashion. 
The result, however, was not satisfactory from an aseptic point of view; 
considerable inflammatory mischief followed, and an acute septic arthritis of 
the ankle-joint appeared. This required further operation, in the form of a 
complete removal of the astragalus. With better drainage healing was 
hastened, but the patient was left with a very unsteady ankle, which gave her 
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much pain when she put it to the ground. The cosmetic result was very good, 
but that was all. Accordingly I made an incision on the outer side of the 
ankle, as for excision of that joint, and with a bone chisel made fresh surfaces 
on the lower ends of the tibia and fibula and on the upper surface of the os 
calcis, in the hope that firm bony union would occur. I closed this wound 
without drainage, and put the foot and leg in a plaster-of-Paris case. The 
plaster was removed at the end of six weeks, and firm bony union had resulted. 

The transplantation of the tendons on this foot, had become useless 
owing to the sepsis from the operation, but it would have been equally useless 
with an ankylosed ankle-joint. The foot was now put flat to the ground, and 
gave splendid support. The right foot, with its active ankle-joint, continued 
to afford freedom in walking. 

It is five years since these operations were performed, and the patient now 
walks over the whole town without 
any supporting appliance. She rarely 
uses a stick, and then only when she 
takes a very long walk. The fact 
that she is eager to walk about as 
she does is evidence that she suffers 
little inconvenience thereby. 

I have examined the feet re- 
peatedly of late, and have found 
that the benefit derived from these 
operations as regards support to the 
body is mainly due to the ankylosis 
of the ankle-joint, which at_ first 
caused both the patient and myself 
much disappointment. The septic 
result of the operation upon this 
foot necessitated an ankylosis, and 
that has turned out to be a blessing. 
Fic. 368.—Shows the present condition of the The patient finds her greatest sup- 

patient’s feet. port on this side, while the activity 

of the other ankle-joint gives her 

easy progression. Had the second operation given as satisfactory an imme- 

diate result as the first, I do not think the present condition of the patient 

(Fig. 368) would have been as good as it is. She could not have had the 

same security which she has at present, with the one ankle stiff and the 
other movable. 

In future cases of this sort, therefore, it would seem rational to advise an 
excision of the astragalus and an arthrodesis between the ends of the tibia 
and fibula and the upper surface of the os calcis, in the case of the one foot ; 
and, on the other side, a wedge excision of the tarsus, supplemented by the 
transplantation of the tendons of the tibialis anticus and the extensor proprius 
pollicis from the inner to the outer side of the foot. 

I would also recommend that the transplantation of the tendons, etc., be 
done in the case of the first foot operated upon, because I believe that, unless 
both feet are operated upon at the one time, there is a decided vulnerability 
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of the patient to sepsis, especially if the second operation be undertaken very 
soon after the first: and, as is well known, rigid asepsis is necessary to 
secure good results in tendon transplantation. 

I notice in the publications of J. B. Murphy, of Chicago,! that he has had 
very satisfactory results from the transplantation of the tibialis anticus 
tendon in the way that I have indicated. He does not remove a bony wedge 
from the outer side of the tarsus, but prefers division of the plantar fascia, and 
the wrenching of the foot into an overcorrected position by means of the 
Jones wrench. Dr. Murphy also has a special method of dealing with the tendo 
Achillis. He not only secures elongation of the tendon, and so overcomes the 
equinus element, but, by dividing it in a special manner, he concentrates the 
power of the calf muscles upon the outer tubercle of the os calcis. This, of 
course, involves an open incision instead of the usual subcutaneous tenotomy ; 
but it would be well worth doing in such cases. The extensor proprius pollicis 
tendon is also frequently utilized by Dr. Murphy, in a manner somewhat similar 
to the method I describe above. 

The present case is mentioned to illustrate the value of transplantation 
of tendons, coupled with the correction of deformity, even at so mature an 
age as forty-three years. 
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CONTEMPORARY AMERICAN SURGERY. 
By GEORGE W. CRILE, CLEVELAND, Onto, U.S.A. 


AmERriIca during the past year has shown no new developments in the surgery 
of the appendix, the gall-bladder and ducts, and the pelvic organs. On the 
other hand, under the leadership of Lane, an increasing interest is manifested 
in the problems relating to intestinal stasis. This interest is greater than is 
suggested by the literature, as many surgeons are operating tentatively, but 
are not yet reporting their observations and results. Largely through the 
_influence of Murphy, the general surgeon is assuming an increasing interest 
in surgery of the bones and joints, Murphy’s arthroplasties and Albee’s bone 
graft for Pott’s disease being actively on trial. Brain surgery remains in 
the hands of the specialist. The operative treatment of Graves’s disease is 
gaining in favour. 

During the year there has been a marked revival of interest in anes- 
thesia. The tendency is to give less ether, substituting local anesthesia or 
nitrous oxide, or both. Operation by anociation is undergoing an extensive 
trial. Those surgeons who have had the widest previous experience in the 
use of local anesthesia, and who have been accustomed to handle the tissues 
most carefully, secure the best results from anociation. Many modifications 
of the technique are being made, and in another year the general outcome 
will be more apparent. 

The renewed interest in surgery of the chest continued through the year, 
and results are improving. In these cases it is more and more appreciated 
that efficient after-care is of prime importance. 

In genito-urinary surgery, the value of the functional test of Geharty has 
been maintained. An increasing number of nephrectomies for tuberculosis 
were made during the year. In prostatectomies the suprapubic method 
continues to be preferred to the perineal route. The popularity of the com- 
plement fixation-test for latent gonorrhoea seems to have waned a little. 
Salvarsan is used less for syphilis, while the preference for mercury and iodide 
is being renewed. There are far fewer excisions of tuberculous glands in the 
neck. This is partly a result of the active campaign against the tonsil, which 
is especially due to school-inspection, and is partly the result of better 
hygiene. 

In most clinics, typical herniotomies are rarely performed: each case is 
individualized, the field being inspected and the several structures utilized 
to the best advantage. In general, the operation ranges from a simple 
division of the sac (Russell) in little children, up to extensive imbrications, 
in fat, older subjects. On the whole, the cord is less disturbed than formerly. 
Fewer post-operative herniz are seen, this being especially .true of hernia 
following suppurative appendicitis, possibly because of the present tendency 
to insert smaller drainage and to make smaller and intermuscular incisions. 
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The past year has offered no new developments in the surgical treatment 
of cancer, but increasing interest is shown in the eradication of precancerous 
conditions, such as moles, benign tumours, ulcers, scar-tissue, ete. In part 
as a result of a general campaign of public education, there has been a distinct 
increase in the number of early, timely operations—an increased reluctance 
on the part of patients to take the risk of harbouring benign tumours. The 
x ray continues to be used as a post-operative measure, and many investiga- 
tions and tests have been made ; but the hopes first raised by its use unfortu- 
nately have not been measurably realized. 

The transfusion of blood is now practised in the best clinics to meet the 
emergencies of shock and hemorrhage. During the year many tests were 
made of the value of transfusion in pernicious anemia; but unfortunately 
the hopes of beneficial results have not been realized. In transfusion by 
direct anastomosis, the cannula method is preferred to the suture. 

The research work on the brain and the spinal cord of Cushing and Frazier 
and their respective assistants continues to be especially fruitful. Certain 
groups of clinical phenomena seem to have been classified by Cushing’s work 
on the pituitary body which show that the states of hypo- and hyper- 
pituitarism are analogous to hypo- and hyperthyroidism. 

In the Presbyterian Hospital in Chicago, Billings and his associates have 
shown that arthritis, endocarditis, gastric and duodenal ulcers, may be 
accounted for by the transmutation of pathogenic bacteria, a conclusion 
which is favourably received by clinicians. 

Bunting and Gates are continuing their efforts to establish an infective 
agency as the cause of Hodgkin’s disease, and have apparently worked out 
a characteristic blood-picture. Vaccines made from the organisms found in 
the glands in cases of this disease seem to yield indifferent clinical results. 
Yates makes an extensive excision of the glands, and uses the a ray besides. 

In the surgical laboratories of the Johns Hopkins Hospital, Halsted and 
Hunnicutt have demonstrated that when a portion of the thyroid gland is 
excised, and strict asepsis is maintained, there is no hyperplasia of the thyroid. 
This is contrary to Halsted’s previous conclusion, that hyperplasia was due 
to a “ deficiency stimulus.” 

During the vear the American College of Surgeons was inaugurated, and 
two conventions have been held. The purpose of this institution is to improve 
the standard of surgery and to increase its service to the public. 


GENERAL SURGERY, ANAESTHESIA, AND SHOCK. 


General Surgery.—In studying complications following surgical operations, 
Beckman! makes use of the material afforded by the 6925 operations performed 
at the Mayo Clinic during 1913. Considered as a whole, these were followed 
by 111 cases of infection, 87 cases of pulmonary complications, and 11 of 
thrombophlebitis. There were also 43 cases of scattering or miscellaneous 
complications, such as 1 case of facial erysipelas, 3 of parotitis, 4 of surgical 
rash, ete. 

The highest percentage of infection in the large series of operations 
appeared to follow posterior gastro-enterostomy and inguinal hernia operations, 
while the percentage was very small in cholecystectomy. Infection was very 
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rare after operations on the thyroid, and comparatively frequent after nephrec- 
tomy. Infection was somewhat more common in winter than in summer. 

Among pulmonary complications, there were 21 cases of congestion, 18 
of pleurisy, 21 of bronchitis, 12 of broncho-pneumonia, and 15 of lobar 
pneumonia. None ended fatally. 

Landon,2 who is associated with Frazier, gives some of the methods of 
hemostasis in use at the latter’s clinic. He himself has devised a cranial 
technique for this purpose. It is of the encircling type, all metal, a spring 
steel band, like ordinary steel tape. It is broken in front and behind, and 
a sliding joint at the latter aspect is controlled by a strong coiled spring. 
This is not intended for active constriction, which is accomplished by a self- 
locking lever ratchet placed in front. There are also auxiliary sliding springs 
at the sides of the tourniquet. The apparatus controls scalp hemorrhage 
so effectively that ligatures are seldom necessary. The tourniquet remains 
in place during the cranial intervention. It is not universally applicable, 
and in operations on large, vascular, cortical tumours appears to aggravate 
the hzmorrhage. 

Murphy? gives results of some grafting experiments with chick embryos, 
and states: “ If the deductions from these experiments are correct, it should 
be possible to effect heterotransplantation in the adult by lessening the 
activity of the lymphoid tissue. Rats treated with z rays for a period long 
enough to cause extensive destruction of the lymphoid elements of the spleen, 
bone marrow. and lymph glands, no longer present a defensive mechanism 
against hetcroplastic tissue.” In this way an Ehrlich mouse-sarcoma may 
be made to grow in a rat. 


Cancer.—Crile+ considers the following cancer localizations from the 
view-point of a two-stage operation :— 

Rectum.—Here colostomy is the first stage. 

Stomach.—Primary gastro-enterostomy in devitalized patients, followed in 
a week or more by resection. 

Uterus.—Destroying cancer of the cervix with a cautery does away with 
the danger of operative implantation ; the following day abdominal hysterec- 
tomy can be performed. 

Larynx.—By packing the deep tissues of the neck with gauze the dangers 
of mediastinitis are obviated. Five days later the larynx is excised. The 
author has lost but 1 patient in 28 two-stage laryngectomies. 

Tongue.—Excision of all the glands before attacking the cancer proper 
not only diminishes operative risk but ensures better end-results. 

[The author also makes free use of the two-stage operation in grave 
abdominal infections, the first stage for the purpose of obtaining secure 
drainage. In Graves’s disease, three stages even are sometimes an advantage 
—to wit, preliminary ligation first of one, then the other, superior thyroid, 
followed by resection. ] 

Bloodgood® uses the material of Johns Hopkins University to answer in 
part the following question: Can it be proved from clinical and pathological 
records that the number of cures of cancer will be greatly increased by the proper 
excision in the earliest cancerous or pre-cancerous stage of the local disease? Of 
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175 cases of benign pigmented mole excised, no records exist to show that 
malignancy ever developed in the scars. In a material of 406 cases of benign 
conncctive-tissue tumours of the skin and subjacent tissues, no cases of scar 
malignancy appear to be available, or at least none are quoted. But from 
the histories of 182 sarcomas of the skin and subcutaneous tissues, it readily 
appears that a large number of them were not primary, having had their 
beginning in benign growths. Again, clinically benign growths were often 
malignant under the microscope. Cases of clinical sarcoma recur after excision 
as a rule. 

In a few less than 1000 cases of epithelial growths of the skin and exposed 
mucose, only 17 per cent could be termed benign when patients first presented 
themselves. Yet prompt excision saves from 33 to 98 per cent of such 
patients, the variability being due to the degree of malignancy encountered. 

In regard to cancer of the tongue and lips, the patients saved by operation 
were those who submitted to operation in the early cancerous or pre-cancerous 
stage. 

Analysis of 1000 cases of tumour of the breast of all kinds, shows that 
about one-third were benign, and that in 20 per cent of technically malignant 
growths, the tumours were adenocarcinomas, with early-operation prognosis 
of 100 per cent recovery. Even in the balance ‘of malignant growths, early 
radical operation should save 85 per cent of patients. 

The author’s question is therefore answered fully in the affirmative. 


Anesthesia and Shock.—Frank® describes his experience in the use of the 
method of anoci-association, with special reference to its value as a means of 
lowering operative mortality. He describes the technique as follows: 
Morphine and atropine fifteen to thirty minutes before operation, with, as 
alternatives, morphine-scopolamine or plain morphine. Gas-oxygen for 
operation ; novocain infiltration of the incision line; incision followed by 
deep infiltration; in abdominal work, the peritoneum separately infiltrated 
with novocain and quinine and urea hydrochloride; special infiltration of 
mesentery, intestines, gall-bladder, appendix, uterus, etc., according to the 
case. After all incisions, more deep infiltration with quinine and urea hydro- 
chloride covering all suture and ligature areas, and final infiltration of 
superficial suture field before final closure of wounds. The author has used 
the method very extensively for two years, and recommends it warmly. 

During the year 1913 there was held the first annual meeting of the 
American Association of Anesthetists.7 The first presidential address by 
J. T. Gwathmey contains reference to the demerits of the old attitude towards 
anzsthesia—the routine administration, largely by untrained individuals, of 
a few staple anesthetics, involving no small mortality, and a vast amount of 
morbidity. The president emphasized especially the need of development of 
the possibilities of combination and sequential anzsthesias. Thus, between 
1907 and 1912, the 65 deaths under the ether-drop method must have been 
largely preventable, for even the chloroform-ether sequence and the nitrous- 
oxide-ether sequence show much lower percentage mortalities. 

The subject of anesthesia, its immediate and remote results, the 
increasing number of drugs with anesthetic properties, the technique for 
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each, the possibility of combination and sequential administration, which 
involves an infinitude of possible groupings, the relation of anesthesia to 
surgical shock, and many other aspects of anzsthesia were discussed. The 
present status and value of intravenous anesthesia, nitrous-oxide-oxygen 
narcosis, intratracheal anesthesia, and stovaine spinal anesthesia, were 
adequately presented. 


SURGERY OF THE BONES AND JOINTS. 


Cohn’ presents an experimental study of bone regeneration. The peri- 
osteum was removed entirely from the shaft of growing bones, yet after six 
weeks the latter had the same circumference as intact bones. The bones 
of dogs’ legs were fractured, and above and below the break the periosteum 
was stripped off. Controls were used in which the periosteum was left 
intact. In both types the callus formation was plentiful, and perfect union 
resulted. After denuding the bone, new bone-formation occurred on the bare 
surface. The author is therefore fully convinced that the periosteum is not 
osteogenetic, and that new bone is produced by the osteoblasts of osseous tissue. 

Moore and Corbett® summarize their studies of the function of the 
periosteum as follows: “‘ At the present day the periosteum is disregarded. 
The present-day surgeon may be comparatively indifferent to the periosteum 
when operating upon bone. If it is convenient he preserves it, because the 
conservation of tissue is always good surgery ; but if it is not convenient, he 
does not hesitate to sacrifice it, knowing that it is not an essential in the healing 
of bone.” 

Albee during the past three years has used bone-grafts for various 
purposes in 253 cases, including 178 instances of bone insertion in Pott’s 
disease. In his Jast 100 cases he has had no failures. He includes the 
endosteum, marrow substance, and periosteum in the graft. Between the 
main graft and the recipient bone a series of small bony grafts may be inter- 
posed. Animal experiment has taught that living bone-grafts are resistant 
to bacillary infection. They appear to stimulate osteogenesis. A bridge of 
newly-formed tissue forms at once between the bone and graft, and this 
changes to solid bone within four weeks. The dowel, inlay, and wedge 
bone-grafts afford a means of repairing and remodelling the skeleton, which 
the surgeon has not hitherto possessed. 

Sherman and Tait, writing of fractures into joints, give the following 
conclusions: ‘“‘ Dogs and cats offer exceptional facilities for the study of 
juxta- and intra-articular fractures. The transarticular method is the only 
practical method which gives perfect access to certain joint fractures and 
permits reposition of the fragments. The innocuousness of the transarticular 
route for the reduction of these fractures may be considered demonstrated. 
There would seem to be a decided mechanical advantage in using intra- 
articular screws, or screws and plates, to insure the accurate maintenance of 
the replaced fragments. Screws and plates so used seem to be per se 
innocuous. Apart from the trauma incidental to their transarticular inser- 
tion, the reaction following the introduction of screws and plates does not 
differ from that caused by a foreign body in other connective tissues of the 
body. When properly countersunk, they are rapidly excluded from the 
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joint cavity by a layer of newly-formed fibrous tissue which grows up from 
the marrow spaces. Under aseptic conditions the ultimate fate of intra- 
articular metallic fixation-appliances is the same as that of extra-articular 
appliances ; they remain firmly embedded. Per se the screws cause very 
little more reaction than the autoplastic bone-peg. The authors have not 
yet attempted the use of intra-articular screws. 

Bulkley!2 has compiled from literature 173 cases of pneumococcus arthritis 
(ineluding a personal one), which he has subjected to analysis. The material 
is limited to the past twenty-five years. Above the age of 10 years the 
proportion of male to female was about four to one; including all ages, two 
to one. In 70 per cent of the cases, the joint lesion stood in some relationship 
to pneumonia, chiefly as a sequela. There are therefore two principal types, 
viz., primary or cryptogenetic, and metapneumonic. The knee-joint is most 
frequently involved, and next in order the shoulder-joint. The vertebral, 
acromioclavicular, and temporomaxillary articulations, hands, and feet. show 
relative immunity. The great majority of cases of arthritis were purulent. 
In 66 patients but one joint was involved, while in 98 cases there was poly- 
arthritis. The mortality of these patients is high; this is not, of course, 
due to the joint lesions or to the treatment, but to the degree of sepsis and 
the complicating lesions of vital organs. The mortality in the polyarthritis 
series alone was 72 per cent. 

Blair!3 presents a series of 212 operative cases of ankylosis of the mandible, 
compiled by him from literature, 13 of this number being his personal material. 
In the great majority, the ankylosis was osseous. In 1903, Orlow compiled 
and analyzed 104 cases, and the gencralizations arrived at by him have not 
been greatly changed—at least the author quotes them freely. The interest 
of the paper therefore centres chiefly in the personal material. In the author’s 
series the ages varied from 5 to 60 years. One case was of gonorrhceal origin, 
and several must be termed rheumatoid arthritis. In 2 cases there was solid 
bony ankylosis, in 4, short fibrous ankylosis. Development was invariably 
gradual, with a tendency for fibrous to pass into bony ankylosis. In some 
cases the causes were extra-articular, the joint being immobilized by scar 
tissue. In regard to ankylosis in the narrower sense, the author does not 
believe in simple stretching, and since 1910 has practised a typical procedure 
devised by himself for the formation of a new articulation, fatty tissue being 
the interposition. 

Murphy!4 describes his method of arthroplasty for intra-articular bony 
and fibrous ankylosis of the temporo-mandibular articulation. An L-shaped 
incision is made, with the horizontal limb along the upper margin of the 
zygoma for half to three-fourths of an inch. The flap is retracted, and the 
ankylosed joint is exposed by a special curved periosteotome. Two of these 
passed behind the neck of the maxilla encircle the latter, and act as retractors. 
The maxilla is now ready for excision, all soft parts being protected. For 
excision of the ankylosed bone, the surgeon may use a-chisel or burr, or he 
may employ a Gigli saw. The amount of bone excised should be about a 
third of an inch, leaving the periosteum behind. In order to obtain fat and 
fascia for transplantation, the vertical portion of the L-shaped incision is 
prolonged upwards, exposing the temporal muscle. Superadjacent fat and 
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fascia are now removed in a V-shaped flap, measuring 3 in. by Lin. This is 
not detached below, at the level of the zygoma, but folded over and then 
packed into the cavity. The results have been satisfactory, ‘‘ some of the 
most gratifying in surgery.” There has been but one ultimate failure. 

Thomas!5 describes the results of capsulorrhaphy for habitual or recurrent 
dislocation of the shoulder, which he states will cure this condition in the 
great majority of cases. He has done 18 operations in 16 patients. Of the 
18, 16 were successful. In a number of cases the joints were subjected to 
great strain after the operation, yet no dislocation occurred. Dislocation 
after capsulorrhaphy, when the patient’s occupation is one of violence, may 
occur. It is impossible to determine whether the joint is as strong after 
operation as before. Fither the anterior or the posterior axillary operation 
may be chosen, and each has advantages over the other. The author has 
done the anterior method twelve times, but has changed to the posterior 
method as a routine procedure, since it saves much time, spares important 
structures, and is not accompanied by loss of blood. 

Murphy! says of arthroplasty of the hip: “ In this clinic we have adhered 
constantly to a single method of arthroplasty since 1902, when we first began 
the use of the pedicled flap and fascia. We have always insisted that this 
type of operation is essential to success, particularly in arthroplasties of the 
weight-bearing joints. This is the basis of our operative technique.” 

After discussing the prophylaxis of ankylosis, the author comes to the 
treatment—-arthroplasty, if there is no pus in the joint. ‘“‘ Ankylosis of the 
hip has given us rather the best results of any of our arthroplasties.” One 
is sometimes surprised to come upon pus: during arthroplasty. Three times 
the author has had this experience in the hip. If pus is formed, arthroplasty 
must be postponed. The author describes in great detail four cases of arthro- 
plasty of the hip, one bilateral, in which good functional results were obtained ; 
with one exception, all had been cases of complete bony ankylosis. 

Delatour!7 presents a review of 99 arthrotomies for fracture of the patella. 
The material was seen during the period 1896 to 1914. The total number of 
patients was 87, total number of fractures 103, and in 99 of these the open 
operation was performed. Six have useful joints, but with limited motion, 
while 40 can flex at least to a right angle, and have perfectly useful joints. 
The remaining patients cannot be traced, but when last seen all had motion 
to at least 45°, and this means good end-results if patients persist in their 
efforts to move the joint. During the period of eighteen years the technique 
has not varied, save for the incision, which has been changed from a straight 
to a curved one, beginning and ending at the lateral joint-line, and circling 
half an inch above the patella. 

Binnie!8 discusses amputations of the leg, offering the following conclu- 
sions: Since in malignant bone disease the entire bone involved must be 
removed, such disease in any small bone of the foot indicates amputation 
of the leg; the level chosen exerts no influence on the operative prognosis. 
In amputation for gangrene, the operation must be performed well above 
Moskowicz’s induced line; or Sandrock’s simpler criterion may be selected. 
In amputation for trauma, the chief factor, outside of saving life and limb, 
is the requirement for a proper stump. The options here depend upon the 
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means of the patient; if he.is poor, he must have a strong stump, alike to 
stand wear and tear, and to support body-weight ; if well to do, it is necessary 
only that the stump be adaptable to an artificial foot, leg, ete. If an artificial 
leg is to be worn, for example, the best place to amputate is four inches above 
the ankle; if one is not to be worn, the amputation should be made as low 
down as possible, preferably a Syme or Pirogoff. Much of the activity of 
recent years has been in connection with improvements in stump-technique in 
amputations involving the leg. Cumulative statistics have shown a shockingly 
high percentage of inefficient stumps. Toughening of the stump as soon as 
healing has occurred has become a recognized procedure. In discussing the 
modified Pirogoff’s and the Bier tibial amputation, the author advocates the 
use of a free autograft of bone to cover the cut surface of the tibia, and if 
necessary of the fibula as well. 


DISEASES OF THE BREAST. 


Deaver!® states that approximately 7000 women will die in the United 
States during the next twelve months of cancer of the breast, despite surgery. 
The surgeon is helpless to prevent this. Only the family physician and the 
patient herself can be held responsible. In theory, all of these deaths are 
preventable. In the author’s last 200 cases, the average interval which 
elapsed between discovery of a lump in the breast and the time of operation 
was three years. This delay means a mortality of over 75 per cent, despite 
operation. The surgeon can at best hope for such improvements in technique 
as will add a few extra figures to the recovery column. 

Torek2? states that ten years ago he reported 7 cases of Beatson’s opera- 
tion—removal of the ovaries in cases of recurrent mammary cancer. In all 
of this series there was actual recurrent cancer of the breast. Every case 
showed initial improvement, and in 1 case the cancer nearly disappeared. 
Within six or seven months, 6 of the cases exhibited renewed growth. The 
other case showed continued improvement, so that the author was enabled 
to remove the recurrence easily. Death within two years may have been 
due to intracranial metastasis, but this is purely conjectural, No local recur- 
rence had taken place. In this case there was no recurrence in the breast, 
but five years ‘after amputation of the latter, there was carcinosis of the skin 
near the operative scar. As the woman was then suffering from fibromyoma 
of the uterus, the latter was extirpated along with the ovaries. The cancer 
nodules, a dozen in number, disappeared completely. 

Parke?! reports a case of removal of both breasts, with subsequent pregnancy 
and entire absence of labour pains. The woman, now 36, had had both breasts 
extirpated for cystic degeneration, in 1910 and 1913 respectively. When 
the second breast was removed she had been pregnant a short time. Labour 
did not supervene at term, nor a month later, nor could it be superinduced. 
To deliver the woman it was necessary to dilate the cervix digitally and extract 
with forceps. The uterus was left in a flabby state; but ergot and mammary 
extract both appeared to induce contractions, which, however, were not of 
sufficient strength to evacuate the uterus. Over a week expired before this 
result was fully accomplished, and much blood was lost. 

The case illustrates the fact that removal of both breasts in a woman 
during the child-bearing cycle militates against future pregnancies. 
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SURGERY OF THE CHEST AND ORGANS OF RESPIRATION. 


Carrel2?2 describes a technique by which to avoid post-operative pleurisy 
following intrathoracic operations. Pleurisy is probably always due _ to 
handling the membrane with sponges or instruments, or to its contact with 
blood or air. Peritoneal technique is not sufficiently refined for the pleura. 
Experimental surgery teaches that post-operative pleurisy is preventable. 
The use of Japanese silk towels impregnated with vaseline, as originally 
advocated by the author, has already greatly lessened the danger of infection, 
and the following improvements in the technique should do away with it 
wholly : In intrathoracic work he walls off the field by two kinds of towels, one 
of ordinarily sterilized Japanese silk, and the other of absorbent cotton and 
black Japanese silk (two layers of silk with cotton sewed in between). These 
are knotted into a pad and sterilized in the autoclave. When the pleural 
cavity is opened, a dry white Japanese towel is inserted at each end of 
the incision. Both external and internal incisions are now prolonged, and 
the lungs protected by the two towels last mentioned. The silk-cotton pads 
are now applied to the wound above and below, and introduced within the 
cavity for the purpose of protecting the pleura. If necessary for the complete 
walling off of the operative field, further pads may be used. The pleura is 
thus protected against handling, instrumental contact, and exposure to blood 
and atmospheric air. 

By means of this technique the author has operated on the pulmonary 
artery, the pulmonary orifices, and the sigmoid valves without the development 
of pleuritis. He lost but 2 experiment animals out of 14 subjected to these 
operations, the other 12 remaining in good health. One complication in 
intracardiac work—to wit, air embolism—is naturally beyond the reach of 
operative technique, and must be prevented by aspiration of the heart before 
removing the clamp from the pedicle. 

Werelius** presents an experimental study of surgery of the heart, lungs, 
and trachea. Operations performed on 120 cats embraced cardiotomy with 
valvular dilatation, auricular appendectomy, pneumectomy, deep division of 
the trachea, etc. Some conclusions are as follows: The mortality of surgery 
of the heart was 38 per cent; of surgery of the lung, 50 per cent. After 
division of the trachea, 1 cat in 25 was saved. Removal of the pericardium 
causes but little disturbance. The heart may recover, even after extensive 
multiple operations. A heart behaving poorly at the end of surgical inter- 
vention usually gives out when the pericardium is sutured. Extreme traction 
on the heart is a source of great danger in cardiac surgery. Complete aseptic 
puncture wounds of the heart cause but little disturbance. Section and 
suture of the trachea is often followed by fatal respiratory failure. 

Murphy and Kreuscher®+ write of pneumothorax and rest treatment in the 
management of pulmonary tuberculosis. From an experience of nearly 500 
cases treated by Murphy and his associates, with an aggregate of 2500 injec- 
tions, it is concluded that an artificial pneumothorax should be made in every 
case of pulmonary tuberculosis where there is no absolute contra-indication. 
The fever declines or disappears, as do also the expectoration and the 
number of bacilli in the sputum. The weight increases, hemoptysis becomes 
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less frequent, and within a short space of time the general improvement 
is marked. Murphy is a believer in early intervention in recent cases, 
notably in monolobar apical location. This resource is not indicated in far- 
advanced or chronic disease, in which the amount of fibrous tissue antagonizes 
compression. He uses nitrogen introduced with a blunt needle of aspiration 
size ; the amount of gas injected is from 50 to 200 c.c. 


SURGERY OF THE MOUTH AND THE DIGESTIVE SYSTEM. 


Bloodgood2> offers a study of about 200 cases of epithelial tumour of the 
lip seen during the period 1889 to 1913. Of this number, 15, or about 7 per 
cent, were shown by the microscope to be benign. In 18 other cases the 
condition clinically was benign, but the microscope showed malignity. In 
the remaining 167, the condition was clinically malignant—a cancerous ulcer. 
Of the 15 benign cases, 12 had been subjected to the V-shaped excision, 
yet in 1 case there was recurrent malignancy, requiring re-excision; in the 
3 remaining cases excision with lymph-node extirpation was done, and one 
operative death resulted (from pneumonia), attributable to ether narcosis. 
Of the 18 cases of malignant wart, 5 were treated with simple excision, 
while the balance required extirpation of the glands. In some of these cases 
the operation was performed in two stages. In this series the author lost 
1 patient from recurrence after two operations had been performed. Of the 
167 typical cancers of the lower lip, 29, or 17 per cent, were pronounced 
inoperable, leaving 138 cases presumably subjected to intervention not 
including recurrences. Mass statistics, however, are not given, the author 
limiting himself to certain small group figures arranged according to duration 
of cancer and presence or absence of metastases. One of the most significant 
points made is that the superior malignancy of spino-cellular cancer demands 
always the extirpation of the lymph nodes. 

In another paper,26 Bloodgood states that if an incipient cancer of the 
tongue can be seen a few weeks after its onset, it can be extirpated broadly 
with the electric cautery, and recoveries should be nearly 100 per cent. He 
devised a two-stage operation, in which he first removed the glands, and then 
destroyed the lymphatics connecting them with the cancer with the electric 
cautery. The lesion is then attacked from above in the same manner. 
Cauterization is repeated—two or three times—including the floor of the 
mouth, until the upper and lower cauterized areas are fused together. 
In the past five years Bloodgood has treated 14 cases of cancer of the 
tongue by cauterization, and thus far has had but 1 recurrence. He appears 
to have lost 3 patients from operative or post-operative mortality (22 per 
cent). He considers, however, that this is offset by the prolonged freedom 
from recurrence in the survivors. 

Brown?’ classifies post-operative palate defects as follows: (1) Contraction 
and arrested development of the hard palate, with defects and irregularities 
of the teeth ; (2) Defects in the anterior portion of the hard palate following 
double harelip operation; (3) Openings through the central portion of the 
hard palate alone; and (4) At the junction of the hard and soft palate ; 
(5) Hole in the centre of the velum palate ; (6) Lateral defect in soft palate ; 
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(7) Fissure between the uvula; (8) Imperfect form of faucial arches ; 
(9) Short velum. Two or more of these defects may co-exist. 

These major defects, which are largely inseparable from early infantile 
interventions, may be corrected in part by operative procedure and by expan- 
sion of the upper arch as practised for orthodontia. In general, he does not 
approve of flap-reversing operations for closing defects in the hard palate. 

Friedenwald28 presents a clinical study of 1000 cases of cancer of the stomach. 
Of the entire number, 265 patients (26°5 per cent) were subjected to operation. 
In 138 of these the intervention was an exploratory laparotomy. Gastro- 
enterostomy was performed on 98 patients and gastrostomy on 21. In other 
words, all but 9 operations were palliative. The small remainder comprised 
resections and pylorectomies. Not one life was saved by these radical proce- 
dures, and the longest period of survival was eighteen months. In the series 
of exploratory laparotomies, there were few survivals beyond the first year, 
although several lived over two years. In the series of gastro-enterostomies, 
the majority died within the first year, but a few survived for more than two. 
In the series of gastrostomies, no patient survived more than eighteen months. 

Brewer”? offers a preliminary report on a simple and rapid method of pyloric 
closure in gastro-enterostomy. 

He says: ‘“ The object of this communication is to report and place on 
record the results of a series of experiments undertaken to determine a rapid 
and safe procedure by which the pylorus can be temporarily or permanently 
closed during the operation of gastrojejunostomy.” After describing his 
experiments on dogs, the author concludes: ‘‘ A review of these experiments 
will show that the aluminium band produced a mechanical closure of the 
pylorus in every instance ; that in every experiment in which the animal lived 
more than nine days, the band was completely embedded in newly formed 
tissue, and invisible; and that in none of the animals did the application of 
the band give rise to necrosis of the compressed tissues or to leakage.” 

Finney and Friedenwald®° present a study of the records of 100 cases in 
which the operation of pyloroplasty had been performed, covering a period 
dating from 1900 to the present time. Of these the immediate results were 
noted in all cases ; the remote results in 78 cases. 

The immediate results were satisfactory in 90 cases, unsatisfactory in 
10 cases. The latter include 5 operative deaths, due respectively to persistent 
vomiting (in a pregnant woman), to acute atrophy of the liver, to broncho- 
pneumonia in debilitated subjects (2 cases), to shock (in a diabetic subject) 
ending in coma, and to uremia in a chronic nephritic. 

Of the 78 cases in which remote results were studied, the latter were 
satisfactory in 100 percent. The indications are : Pyloric stenosis from ulcers 
at or near the pylorus, or from contraction due to cicatrization of the same. 
To a less extent the operation is indicated in hemorrhage from gastric ulcers 
of the lesser curvature, or from duodenal ulcers, when life is threatened and 
medical treatment has failed. Finally, it has been performed in chronic 
dyspepsia due to ulcers where medical measures have failed. 

Contra-indications are: Inability to mobilize the duodenum because of the 
presence of too dense adhesions; the occurrence of the hypertrophic type of 
ulcer with thickening and infiltration about the base of the latter ; the presence 
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of gastroptosis with motor insufficiency (as in water-trap stomach) ; and finally, 
the presence of functional or ‘ nervous ’ dyspepsia. Fide 

Steinharfer,*1 experimenting on rabbits in the laboratory of Cincinnati 
Hospital, succeeded in producing gastric ulcers and hemorrhagic erosions by 
injecting into the ear veins an active strain of colon bacilli agglutinated with 
weak acids. Similar results have been obtained with injections of other 
bacilli, but apparently there was no selective action on the gastric mucosa. 
In the author’s animals, all the other findings were negative. All the lesions 
were in close vicinity to the pylorus, and the majority were apparently the 
results of infarction. Control experiments made with Indian ink and dermatol 
gave negative results, thus suggesting that the obstruction was not purely 
mechanical in nature. 

Rodman®2 states Mayo Robson was the first to consider gastric tetany 
from the surgeon’s view-point (in 1898). The author has seen but one case, 
in a young man with duodenal ulcer—just below the pyloric vein— and 
marked distention of the stomach. The tetany did not appear until during 
convalescence from the ‘no loop postcrior gastrojejunostomy’ which had 
immediately relieved the patient of his ulcer symptoms. The severe con- 
vulsions which set in disappeared after persistent lavage of the stomach. 
The author regards the case as unique, for heretofore cases of tetany have 
been cured by drainage operations, while in his case one of the latter appears 
to have been responsible for the affection. Surgical treatment has cured 
a large proportion of these cases; while, under medical treatment, at least 
88 per cent of patients have succumbed. 

Crile33 applies the technique of anoci-association to operations on the common 
duct and resection of the stomach. His statistics show the similarity of post- 
operative phenomena in resection of the stomach and common-duct operations. 
The physical condition of these patients before operation is much the same. 
The mortality has as yet not been brought much below 10 per cent. An 
explanation of the inevitable is sought. The patients are starved and worried ; 
several of the vital organs have become unable to discharge their functions, 
resulting in inanition, insomnia, pain, etc. Many experiments instigated by 
the author have shown that intensive exhaustion, however produced, causes 
organic changes in the adrenals, brain, and liver. The mental state, while in 
part endogenous, is made worse by the knowledge that the outlook for recovery 
is hazardous. The actual cause of death is bound up in changes in the blood 
which constitute an acidosis, and which supervene from the action of the 
surgical traumatism upon the already impaired organs enumerated, which 
should maintain the neutral or slightly alkaline state of the blood. The 
operative factors which contribute are the anesthetic, the instrumental con- 
tact, the post-operative pain, etc.—in brief, those which may largely be 
prevented by anoci-association. He has found that in grave risks the 
mortality may be lowered by (a) when possible performing the operation in 
two stages; (b) by using anoci-association ; (c) by giving much water and 
sodium bicarbonate and glucose before and after operation. 

Crile34 believes that routine drainage in common-duct operations is in 
part necessitated by rough handling of the duct in extracting the stone. To 
overcome needless local injury, the author has evolved a sharp dissection 
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technique, in conformity with the general principles of anociation, which is 
both bloodless and innocuous, dissection being confined to the bloodless hair- 
line between the peritoneum and the adhesion. Once the duct is liberated, 
a long, clean incision is made over the stones, and this is the only actual trauma 
inflicted upon it. A double row of fine chromic-gut sutures then closes the 
incision. Drainage in Morrison’s pouch. 

Clark35 reports the ultimate results secured from surgical intervention in 
simple cases of cholelithiasis and in cholelithiasis discovered during operations 
for other conditions. In the author’s material of 163 cases, there were 55 
operations for uncomplicated gall-stones, 77 for gall-stones with symptoms 
complicating abdominal or gynecological conditions, and 31 for gall-stones 
without symptoms complicating the latter. The operative mortality was 6, 
and 9 patients failed to benefit in some degree from the intervention ; 
while 131 were either completely cured or greatly benefited. 

Mayo*6 states that “In the presence of chronic pancreatitis without 
jaundice and without evidences of back pressure on the biliary tract, the gall- 
bladder should be removed if it shows marked evidences of chronic chole- 
cystitis, especially the strawberry type.” 

This conclusion was reached after it had been repeatedly shown that 
cholecystostomy and drainage give only temporary relief. Just as soon as the 
fistula heals, the symptoms return, to disappear permanently when the organ 
is excised. The symptoms referred to are chiefly of pancreatic origin, and it 
is conceded on all hands that the best treatment of chronic pancreatitis is 
drainage of the bile tract; but under the circumstances cholecystectomy 
accomplishes the same end. 

Peet37 reports the result of experiments undertaken to determine indica- 
tions for and variations in the technique of Eck’s fistula. Frazier and the author 
recently undertook an operation for the establishment of an Eck’s fistula in 
a human subject; but adhesions throughout the entire abdomen rendered the 
case inoperable. In but two recorded cases has it been possible to complete 
the operation, in each case with temporary relief of portal obstruction. The 
operation is readily performed upon healthy dogs and cats, and with no bad 
consequences. The author has recently carried out a series of animal 
experiments to determine the choice of technical procedures, and concludes 
that Carrel’s technique, with slight modifications, is superior for the purpose. 
To secure temporary hemostasis, he uses a forceps devised by Sweet, which 
he likens to a diminutive intestinal clamp. This saves much time and labour. 
The other modification consists in substituting curved for straight needles. 
The operation is indicated in hepatic cirrhosis with ascites, in thrombosis, and 
any other form of portal obstruction, especially where oesophageal varices 
are present. 

Castle38 reports the first case of primary carcinoma of the liver in childhood 
(incidence in an infant, age 103 months) in which the growth was completely 
excised. He finds in literature, records of 42 cases of primary cancer of the 
liver in individuals below the age of sixteen. In none of these is there 
mentioned any surgical intervention beyond exploratory laparotomy, unless 
excision for diagnosis can be classed under this head. In the majority of the 
recorded cases the diagnosis appears to have been made during life. The 
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operability in the author’s case was due to encapsulation, and the pedunculated 
character of the growth. The operator was Dr. Jabez Jackson. Technically, 
the operation was successful, and the patient had already been discharged 
from the hospital when death took place suddenly from gastro-enteritis. True 
cancer of the liver has been seen a number of times in the first years of life, 
and at so early an age as to show plainly its foctal origin. The author’s patient 
was unusually healthy up to the age of five months. The weight of the mass 
was 20 0z. Microscopic diagnosis, adenocarcinoma. 

Douglas and Eisenbrey®® state that in 1912 Winternitz compiled from 
literature 51 examples of tuberculosis of the spleen, of which 16 were operative 
cases, and of this number 9 of the splenectomies ended in recovery. The 
authors contribute in this paper the fifty-second case, which is at the same 
time the seventeenth operative case. As it ended fatally, the totals are at 
present 17 operations with 8 fatalities. Autopsy showed an old progressive 
diffuse arteritis, which had culminated in thrombosis of the superior mesenteric 
artery, gangrene of the intestines, septic peritonitis, and general sepsis. 

Describing the radiologic signs of duodenal ulcer, Carman? refers especially 
to hyperperistalsis. During the past ten months at the Mayo clinic, a correct 
radiologic diagnosis was made in 135 out of 198 cases of duodenal ulcer. In 
19 the nearest diagnosis was ‘ pyloric obstruction.’ In 68 cases with radio- 
logic diagnosis of duodenal ulcer, operation showed error, 29 patients having 
gall-bladder affections, 17 chronic appendicitis, etc. 

Hyperperistalsis was diagnosed in 113 of the 198 cases of duodenal uleer— 
57 per cent; residue was noted in 36°3 per cent. Association of the two signs, 
which are very nearly pathognomonic of duodenal ulcer when present, ‘vas 
noted in 24°7. per cent. These are the two ‘ major signs.’ Minor or con- 
tributory signs comprise hypermobility, hypertonus, deformity of the cap or 
bulb, lagging of bismuth on bulb pressure, tender point over duodenum, and 
spasm of stomach. 

In writing of accidental injuries to the descending portion of the duodenum 
during removal of the right kidney, Mayo*! says : “ When the accident occurs, 
what can be done to repair the damage? . . . As a rule the duodenal injury 
is not made manifest until seven days after the operation. The character of 
the fistula does not lend itself to spontaneous healing; the gastric, intestinal, 
pancreatic, and biliary secretions in combination rapidly enlarge the opening, 
irritate the skin, and exhaust the patient. As shown in the post-mortem of 
the second case mentioned, the fistula was large, infiltrated, and of course 
without the peritoneum. In a similar case I should, before the patient 
becomes exhausted, make a transperitoneal attack on the fistula itself, lift 
the descending duodenum from its bed, suture the opening, transplant a 
flap of peritoneum or omentum across the suture line, and finally make a 
jejunostomy for temporary feeding purposes.” 

Speese#2 gives the results of a special study of sarcoma of the small 
intestines. This affection is comparatively rare. In 1904 Lecéne published 
a compilation of 89 cases, and the author has brought this total up to 101. 
Two-thirds occurred in males. In about three-fourths of all cases the 
mesentery was involved. Any portion of the intestines may be attacked, and 
at least 8 histological types of growth have been recorded. Of 99 cases with 
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microscopic findings, 77 were either lymphosarcoma or round-cell sarcoma. 
The author believes that many with the latter diagnosis were really lympho- 
sarcomata. This would account readily for the frequent complication of the 
mesentery through lymph metastases. Complete obstruction of the intestines 
from sarcoma is practically unknown. The prognosis of cases treated surgi- 
cally has evidently improved. Of 75 resections for sarcoma, the operative 
deaths were 19 in number, or 26 per cent. Nine cases are known to have 
relapsed within fifteen months. This leaves 47 cases unaccounted for by 
the author in detail, although he states elsewhere that in a large number 
of cases many years have elapsed without recurrence. 

The author gives brief notes of 2 new and unrecorded cases operated on 
by Deaver. One case ended fatally from secondary operative mortality— 
death from peritonitis on the eleventh day—while the other patient made 
a clean operative recovery after resection .of 80 cm. of ileum and lateral 
anastomosis. The growths were examples respectively of lympho- and 
myxosarcoma. 

McCarthy and McGrath4? report that of 8039 specimens of appendix 
studied at the Mayo Clinic, 5 presented evidence of cancer. (In 1911 
the authors reported the existence of 22 cases in a material of 5000.) The 
findings have no especial clinical significance, as all of them were histological. 
The average age of patients is very low—but thirty years. In the great 
majority of cases some form of appendicitis co-existed. In 90 per cent the 
cancer involved the very tip of the organ. The authors make no comment 
on the claim of others that these purely microscopic cancers do not represent 
’ true malignancy. They suggest that clinical cancers may metastasize from 
such formations. 

Mayo’s*4 paper on resection of the rectum for cancer, with preservation of 
the sphincter, differs from most reports from the Mayo clinic in containing no 
statistics or reference to similar methods long in use by other surgeons. In 
cancers fairly well above the anus the author first performs a colostomy which 
is at the same time an exploratory procedure. If the case is inoperable, the 
colostomy can be made permanent ; if operable, the colostomy is a temporary 
one, unless it should be necessary to extirpate the entire bowel. In this case 
a Kraske operation is performed after an interval of twelve to fourteen days. 
If resection is practicable, the lumen of the upper segment is widened to con- 
form to the lower segment, and the portion of bowel covered with peritoneum 
is rotated forward to secure rapid healing posteriorly. The anus, stretched 
or incised, is used for drainage. Eventually the colostomy incision is closed. 


SURGERY OF THE HEART AND VASCULAR SYSTEM. 


Bernheim and Jones*® give an account of the methods of transfusion used 
by Lindemann and by Kimpton, both published in 1913. By combining the 
two (Kimpton’s cylinder with Lindemann’s cannula) they have arrived at a 
‘“‘ very satisfactory method of indirect transfusion that can be carried out 
without incision and in a rather leisurely manner.” Nevertheless, they prefer 
direct transfusion for general purposes. The authors recommend the use of 
Bernheim’s two-piece tube for the direct method. This was fully described 
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in 1912. For “ prescriptional doses of blood,” the authors recommend 
Lindemann’s apparatus supplemented by their own obturator. 

However, of the several methods now in use, any one may be used with 
little difficulty. One should be well up in both direct and indirect methods. 
Let the practitioner who looks forward to the necessity of an occasional trans- 
fusion, choose the method which appeals to him most, and learn how to do it 
to best advantage. 

Matas‘¢ first describes the methods other than his own for testing the 
efficiency of the collateral circulation as a preliminary to the occlusion of the great 
surgical arteries. They now number eight, and among them he principally 
favours Stewart’s calorimetric method as a distinct acquisition. He then 
cites two methods which were introduced by himself as far back as 1907 and 
1911 respectively, and which have been repeatedly described in literature 
and at the more recent surgical congresses, including the International 
Congress at London, September, 1913. The requirements of a method are 
simplicity in principle and ease of application, trustworthiness, and utmost 
sparing of blood-vessels and other tissues. These requirements he believes to 
be met by his two methods, which he terms the hyperemia reaction (or living 
colour test) and the preliminary occlusion with pliable and detachable 
aluminium bands. 

Goodman?’ reports 16 personal observations of arteriovenous anastomosis of 
the femoral vessels for impending gangrene, with 6 successes. Eight patients 
who received temporary benefit required amputation later. In the other 
2 patients, operation was begun, but the cases were found to be inoperable. 
There were 13 anastomoses and 1 side-to-side. The author had already learned 
by animal experiment that the end-to-end method was simple, and not prone 
to be followed by thrombosis, conclusions which were well upheld in the clinic. 
He differs, however, from some other workers in the field who have come to 
prefer the lateral anastomosis. Surgical intervention is contra-indicated if 
sepsis or gangrene is already present, or if fulminating gangrene impends. 

McGlannan‘®’ reports his results in two cases of aneurysm of the posterior 
tibial artery. The author’s two cases gave excellent opportunity for reciprocal 
control, as they bore a close resemblance to each other. Hence one case 
was treated with excision and the other with obliteration. A post-operative 
study of the cases appears to show that the Matas operation was. easier of 
accomplishment, while it was not followed by cedema. The end-results of 
the two methods, however, are the same. 


SURGERY OF THE DUCTLESS GLANDS, GENITAL ORGANS, AND SKIN. 


Cushing’? states that he has operated on 95 subjects for pituitary tumour, 
with the following methods and results: subtemporal decompressions, 33 
cases, with 2 fatalities (actual number of interventions 37); subtemporal 
exploration, 8 cases, no mortality ; subfrontal exploration, 5 cases, 1 death 
(actual number of interventions 6); trans-sphenoidal extirpations, 52 cases, 
4 deaths (actual number of interventions 58). To the actual number of 
patients, 95, are added 19 extra interventions of depressive craniotomy, 
together with 11 secondary or tertiary operations, making a grand total of 
49 
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125 interventions. Of the 95 patients, 10 died from the effects of operation 
—10°5 per cent—but the actual operative mortality is 8 per cent. The case 
mortality in the extirpation series is less than 8 per cent. The operative 
mortality of the combined trans-sphenoidal interventions—74 in all—is 9°5 
per cent; but in the last 33 operations but 1 death occurred, a mortality of 
3 per cent, and this occurred in a third operation on the same subject. This 
contrast shows plainly the development of a better technique. Autopsies 
have also shown that in operative fatalities following extirpation the latter 
effort should not have been undertaken. Subtemporal decompression held out 
the only safe hope for relief. 

The author is more than pleased with the operative results of trans- 
sphenoidal intervention in the survivors, 61 in number. The chief indication 
having been to prevent blindness, this end was gained in a good majority of 
cases. Of 5 subjects blind at the operation, 2 actually recovered some vision. 
There were 8 distinct failures, in addition to 3 cases in which progressive loss 
of sight was due to malignancy of the tumour. In other words, 46 of the 61 
patients retained (or regained) their vision. 

Frazier 5° presents a review of 108 consecutive operations for goitre with 
especial reference to the treatment of hyperthyroidism, of which 87 were thyroid- 
ectomies and 17 ligations. The remainder were operations for thyroglossal 
cysts. There were 32 cases of exophthalmic goitre and 3 cases of malignancy, 
the balance being cases of struma proper, a little more than half being simple 
goitres and the remainder adenomata. There were 3 operative deaths, 2 of 
which followed ligation; these cases were perhaps inoperable. A thyroid- 
ectomy death occurred in a case of sarcoma. 

The most important problem in the surgery of goitre is that of securing 
end-results which show the final disappearance of toxic symptoms. In the 
author’s series, irrespective of type, 90 per cent of the toxic cases traced had 
either recovered or were greatly improved when last heard from. 

In the toxic cases, the author follows the anoci-association technique in 
the main, as far at least as eliminating the psychic factor. He is not 
altogether certain that routine demands the use of scopolamine or infiltration 
of the operative field, and thinks that some cases at least, do better without 
either. 

Davis5! has revived the use of the Reverdin graft, with slight modification, 
his grafts being somewhat thicker than the original. These may be placed 
on fresh wounds, but are usually applied to granulating surfaces. Grafting 
should be practised only when the granulations are “ clean, firm, rose-pink in 
colour, and not exuberant.” The day before the operation all secretions 
and crusts are removed, the granulations painted with iodine tincture, and 
dressed either with balsam of Peru and castor oil 1-3, or moist borax or salt 
gauze. Autografts are usually employed, after thorough sterilization of the 
skin, and local anesthetization with quinine and urea hydrochloride or novo- 
cain. A bit of cuticle is picked up with a needle so that it forms a minute 
cone, and the base of the latter is divided with a knife. The graft, still held 
on the needle, is transferred to the wound, raw surface down. The grafts 
are closely applied in parallel rows, in such a manner that the distance between 
two contiguous grafts does not exceed 5 mm. As soon as two rows are 











CONTEMPORARY AMERICAN SURGERY _ 699 


completed, a strip of dry, sterile rubber protective is applied so as to cover 
them exactly. The procedure is by all odds the simplest method of grafting, 
and the author has saved several lives by this resource. The cosmetic effect, 
however, is inferior to the results both of the Ollier-Thiersch superficial graft 
and the whole thickness transplantation, so that it is not the method of 
choice for the face and other exposed parts. 

Erdman®? gives a summary of clinical observations in 800 cases of erysipelas, 
from material treated at Bellevue Hospital between February, 1904, and April, 
1913. The mortality was 11°625 per cent. The author states that facial 
erysipelas is a self-limited affection with an average febrile course of less than 
seven days; and since many cases are not seen until the third or fourth day, 
any remedy employed must be promptly efficacious. 

In a series of 95 cases, the author gave the vaccine treatment a fair trial, 
and it appeared that the disease was not influenced thereby in any manner 
whatsoever. The routine management consisted of cold locally, in the form 
of wet boracic acid compresses. In cold weather this treatment is replaced 
in part by applications of ichthyol or painting with picric acid. Internally, 
symptomatic remedies alone are prescribed—or, more correctly stated, the 
treatment is entirely expectant. Heroic quasi-specific remedies, whether used 
locally or generally, appear to do more harm than good—or, at least, mild 
measures act as well as severe ones. 
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REPORT ON A BACTERIOLOGICAL INVESTIGATION OF 
WOUNDS, SKIN, &c. 


By Capr. J. O. HAMILTON, R.A.M.C., at ROUEN. 


TuIs paper is from a report on the results of investigation on the bacteriology 
of the wounds and skin of patients received for treatment in this hospital, 
with especial reference to a possibility of a late wound infection from the skin. 

The total number of cases examined was 10, of which 9 were shell and 
shrapnel wounds, and 1 a bullet wound. The time elapsing from the date 
of the wound being received until it was examined, was three days, except in 
two cases, one of which was examined on the second, the other on the fourth 
day. The type of wounds selected for examination presented marked oedema 
extending to a considerable distance from the site of the wound. All except 
the two following were open sloughing wounds when examined :— 

1. Private S.; received a bullet wound of the right foot. The entrance 
wound was situated at the anterior internal border of the os calcis. The 
bullet passed through the sole of the foot, and the point of exit was between 
the fourth and fifth metatarsal bones on the dorsum of the foot. Both 
entrance and exit wounds were closed when the patient was admitted. There 
was marked cedema extending up the leg to the knee. On incising the 
foot, foul pus with gas gushed out. 

2. Private S.; was a shrapnel wound of the thigh, showing very marked 
oedema of the thigh and leg. On incisions being made, large quantities of 
pus and gas exuded. 


METHODS EMPLOYED. 


For Wound.—Cultures were made with sterile broth tubes, O.B.T. 

1. From O.B.T.: (a) Agar tubes at 42° C. were inoculated with 3 
loopfuls from O.B.T.; (b) Agar tubes at 42° C. inoculated with 3 loopfuls 
from (a); (c) Agar tubes at 42° C. inoculated with 3 loopfuls from (0). 

a, b, c were transferred to Petri dishes, and incubated at 37° C. for twenty- 
four hours. . 

2. From O.B.T.: (a) Broth tubes inoculated with 3 loopfuls ; (b) Broth 
tubes inoculated with 3 loopfuls from (a); (c) Broth tubes inoculated with 
3 loopfuls from (0b). 

a, b, c were cultivated anaerobically by Buchner’s method. 
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3. From O.B.T. numerous films were made, and stained by Gram’s 
method. 

From growths appearing on the agar and broth cultures, sub-cultures and 
films were made. The sub-cultures were worked out as far as possible to get 
a definite bacteriological diagnosis. 

Some of the wounds were contaminated by a rich surface flora, chiefly 
non-pathogenic moulds and yeasts. 

To eliminate this surface contamination, two sterile glass tubes were 
employed, so as to draw the pus lying deeply in the wound. The tubes used 
were: (1) A funnel-shaped tube 2 inches long, which was inserted into the 
wound ; and (2) A long tube drawn out into a capillary tube, from 4 inches to 
6 inches long. This was passed deeply into the wound through the first tube. 
By this method the surface flora were largely eliminated, and the pathogenic 
organisms more easily separated. 

For Skin.—Before the skin was washed, epithelium was scraped from 
a part distant from the site of the wound, except in two cases, where it was 
taken from the skin close to the site of the wound. A sterile scalpel was 
used to collect the epithelium, which was then transferred to sterile broth 
tubes. 

The same process was carried out as with the wound O.B.T. 





BACTERIOLOGICAL RESULTS. 


Wounds. 
Case 1.—Private M. Shrapnel wound of buttock. 
_ Staphylococcus albus and epidermidis albus; Bacillus coli; non-pathogenic 
moulds and yeasts; Bacillus aerogenes capsulatus. 


Case 2.—Corporal F. Shrapnel wound of elbow. 
Aerobically : Staphylococcus albus; Streptococcus; Bacillus coli; non-patho- 
genic moulds. Anaerobically: Bacillus aerogenes capsulatus. 


Case 3.—German prisoner. Shrapnel wound of buttock. 

Aerobically : Staphylococcus albus and epidermidis albus ; Streptococcus ; Bacillus 
coli; non-pathogenic moulds. Anaerobically: Bacillus aerogenes capsulatus; a 
few Gram-positive cocci. 

Case 4.—Same case as above; but pus taken from shrapnel wound of forearm. 

Aerobically: Staphylococcus albus; non-pathogenic moulds. Anaerobically : 
Bacillus aerogenes capsulatus. 

Case 5.—Private B. Shrapnel wound of arm. 

Aerobically : Staphylococcus albus and epidermidis albus ; Streptococcus ; non- 
pathogenic organisms. Anaerobically: Bacillus aerogenes capsulatus. 


Case 6.—Private S. Bullet wound of foot. 

Aerobically : Staphylococcus albus and epidermidis albus ; Coliform bacillus ; non- 
pathogenic organisms. Anaerobically: Bacillus aerogenes capsulatus; cocci. (This 
was subcultured on to aerobic agar, and a visible growth appeared in 48 hours 
—? Staphylococcus). 

Case 7.—Private ——. Shrapnel laceration of pinna. 

Aerobically : Staphylococcus albus and epidermidis albus ; Streptococcus ; coli- 
form bacillus ; non-pathogenic organisms. Anaerobically : Bacillus aerogenes capsu- 
latus. 

Case 8.—Private S. Shrapnel wound of thigh. 

Aerobically: Streptococcus; Bacillus coli. Anaerobically: Bacillus aerogenes 
capsulatus. 
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Case 9.—Private G. Shrapnel wound of neck: 
Aerobically : Staphylococcus albus; non-pathogenic organisms. Anaerobically 
Bacillus aerogenes capsulatus. 


Case 10.—Private H. Shrapnel wound of hand 
Aerobically : Staphylococcus albus; Streptococcus; Bacillus coli; non-patho- 
genic organisms. <Anaerobically: Bacillus aerogenes capsulatus. 


Skin. 

In every case there was a large growth of surface flora; Staphylococcus 
epidermidis albus ; Staphylococcus albus. In Case 7 there was also a coliform 
bacillus, and in Case 2, a diphtheroid bacillus. 


From the above investigations, the organisms most generally found were : 

1. Staphylococci. 

2. Bacillus aerogenes capsulatus. 

3. Bacillus coli. 

There was no evidence of a late skin infection. The pathogenic staphy- 
lococci disappeared rapidly from the skin when washed regularly with soap 
and water followed by treatment with spirit. 

The white non-pathogenic skin staphylococcus, constantly cultivated 
from a surface wound, is to be expected. 





FROST-BITE. 
By Lrt.-CoLtonet C. B. LAWSON, R.A.M.C., ar ROUEN. 


Numerous cases diagnosed frost-bite have been admitted to hospital here 
during the last six weeks, the total number of these being 1131. This large 
figure makes it obvious that the condition is a great cause of non-effectiveness 
and suffering, and as such demands very serious attention both from a military 
and a medical point of view. There still seems to be doubt as regards the 
etiology, treatment, prognosis, and prophylaxis of this disease, and this paper 
is an endeavour to contribute to the elucidation of these points. The following 
is a brief account of my observations on the disease at No. 8 Hospital, where 
180 cases have been treated, in 24 of which gangrene had occurred. 

It soon became apparent that the cases could be divided clinically into 
two main groups. In the one there was something to see, and little or nothing 
complained of; in other words, the symptoms were chiefly objective. In 
the other group there was nothing to see, but a varying amount complained 
of; that is to say, the symptoms were entirely subjective. In both the 
groups the disease was symmetrical; the feet only were affected in every 
instance except one, in which the disease reached almost to the knee. 

In the first group were observed conditions varying from mere hyperemia 
of the skin to actual sloughing of the subcutaneous tissues; and between 
these extremes there were congestion, oedema, blebs, and discoloration, due 
to blood extravasation beneath the integument and nails: In the severe 
cases most, if not all, of these conditions were present at the same time. The 
hallux, little toe, and heel were more often affected than other parts. In 
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two cases only was toxemia present; in these the temperature was raised 
considerably, and the superficial subinguinal glands were very tender. In 
the second type, the subjective, there were sensory phenomena—various 
paresthesias, hyperesthesia, hyperalgesia, analgesia, and anesthesia. 

Etiology.—In dealing with the etiology, the question arises: Were 
these 1131 cases suffering from the effects of typical frost-bite, or from the 
results of some vasomotor disturbance? In favour of the non-frost-bite 
theories, the nose and ears have not been affected, and the fingers extremely 
rarely indeed, and then only very slightly. The clinical phenomena observed 
in the objective type of cases may have been due to the arterial circulation of 
the men affected having been rendered extremely poor by fatigue and cold, 
under which circumstances a slight degree of frost was able to produce stasis 
in the peripheral vessels. No doubt, in some instances tight boots and puttees 
assisted the causal factors. If the clinical conditions of this type are not the 
result of frost-bite, they are strictly comparable with those known to arise 
from it. In connection with this it is interesting to note that in the Crimean 
war a similar type of gangrene was attributed to frost-bite, although it 
appeared quite often in the absence of extreme cold. The number of men 
invalided on this account was 1844. 

In the second group of cases, viz., those with purely subjective symptoms, 
the various sensory conditions may, I think, be the result of an interstitial 
neuritis due to cold and damp ; it is known too, that pressure and interference 
with the vascular supply of a part may result in the perversion of its sensa- 
tion. In some cases a functional element was, perhaps, superadded. What- 
ever may be the exact conditions which bring about the disease, I think that 
getting the feet wet, and frost. are important causal factors. 

Symptoms.—-These have already been described to some extent. In 
both groups of cases the onset of the disease is characterized in every instance 
by the following train of events. There is a history of the feet having become 
very wet, then the boots were more or less frozen, and the feet became first 
extremely cold, and then numb; this was followed by extreme tenderness 
and a ‘ burning’ feeling; then they again became numb, or lost sensation 
completely ; and eventually the cases merged into one or other of the two 
main groups into which I have divided them. 

When gangrene occurred, the superficial parts only were affected; the 
muscles, tendons, and joints not being implicated in the process. 

Treatment.—On November 25, sixty-three cases, diagnosed frost-bite, were 
suddenly transferred to No. 8 General Hospital, and none of us appeared to know 
what treatment was best to adopt in the phases in which we then saw the disease. 

I remembered reading somewhere that something was a beneficial appli- 
cation in every stage of the disease; but it was not till next morning that I 
was able to quote from Rose and Carless’ Surgery, 1911 edition, as follows : 
** Indians, lumbermen, prospectors, etc., in North-West Canada, where frost- 
bites are common, have found that oil of turpentine is the best application in 
all stages. The parts are kept soaked with the fluid, and the results are 
reported as phenomenal.” 

On the strength of this, the turpentine treatment became the order of 
the day, so to speak; the parts were kept soaked with it and covered with 
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plain gauze and cotton-wool. In addition, rest in bed was carried out. A 
liberal nourishing diet, and stimulants, when necessary, were given. Pain 
and congestion were relieved by elevation of the parts, and for the former 
acetyl-salicylic acid, or a combination of that drug with phenacetin and 
citrate of caffeine, was given with success. 

The blebs were left intact as long as possible, as septic infection was 
feared ; when they broke, it was found that turpentine was too irritating an 
application for the consequent raw surfaces, so an ointment of equal parts 
of lanoline and turpentine was applied and caused no discomfort. In the 
two cases in which toxemia occurred, the oil of turpentine had not been 
assiduously applied ; they, however, rapidly improved after this was rectified, 
and after quinine sulphate had been given in 5-grain doses at 4-hour intervals. 
In the 24 cases in which gangrene had occurred, amputation was duly con- 
sidered and decided against, because we were dealing with young patients 
with healthy vessels, and because a feature of gangrene from frost-bite is the 
more extensive implication of the superficial tissues on account of their greater 
exposure. In many cases, too, the discoloration was chiefly due to blood extra- 
vasation, and one might say that things looked blacker than they really were. 

It was hoped that in most, if not all the cases, the loss of tissue would 
be slight and superficial, and that the worst permanent result would be the 
loss of some toes; while even then, perhaps with the aid of grafting skin, 
useful feet would be obtained. 

This expectant treatment of the gangrenous cases was rewarded by seeing 
the sloughs gradually separate in 19 of them; in some instances they 
came away in large flakes, leaving healthy granulating surfaces. Where the 
parts were not clean, boric fomentations assisted in rendering them so. In 
our five worst cases, in which the skin and subcutaneous tissue, chiefly of the 
anterior third of the foot, was involved, I think that, at the least, the tripod of 
the foot may be preserved in each case. 

The special treatment of the subjective group of cases was mainly sym- 
ptomatic and directed to the relief of pain. It was found that excessive 
warmth aggravated this symptom. One slight case was in a bed near a stove, 
and complained of great pain until removed from its vicinity. 

Prognosis.—For military reasons all the cases were transferred to England, 
as it was considered that none of them would recover in a month, and even in 
the mildest cases of the subjective group I think fully that period will elapse 
before the feet have completely regained their function, especially for marching. 

Prophylaxis.—I consider that if the men had been able to keep their 
feet dry we should not have seen any cases of the disease. Perhaps the number 
might have been diminished if the heat loss from the feet had been les- 
sened by applying mutton-suet or tallow, and also impregnating their socks 
with these substances, or an ointment of two parts lanoline and one of oil of 
turpentine. ln addition, the wearing of gumboots or some equally effica- 
cious substitute should be considered. Great care must be taken to avoid 
both tight boots and tight puttees. 

In conclusion, I wish to thank the various Commanding Officers for their 
kindness in so promptly sending me the numbers of the frost-bite cases treated 
in their hospitals. 
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A CASE OF DIVISION OF THE VAGUS, THE HYPOGLOSSAL, 
AND THE SYMPATHETIC NERVES BY A _ BULLET, WITH 
THE FORMATION OF AN ARTERIO-VENOUS ANEURYSM 


OF THE CAROTID. 
By K. H. MACMILLAN, Lonpon. 


It is very unusual for a bullet to take such an anatomically and surgically 
interesting path as to form an arterio-venous aneurysm near the bifurcation 
of the carotid, and divide the vagus, the sympathetic, and the hypoglossal 
nerves. This is why the case is reported. 

The patient, age 22, a soldier, was wounded in the neck by a rifle-bullet 
at Ypres, on Nov. 17, 1914. He says that a large amount of hemorrhage 
occurred at once, on being hit, and that the blood came out in a definite jet, 
but without pulsation. The bleeding was easily controlled by a firm dressing 
and bandage round the neck. The patient arrived at St. Thomas’s Hospital, 
and was admitted under the care of Mr. Edred M. Corner on Nov. 28, with the 
original wound quite healed. 

On examination, there was a swelling on the right side of the neck, 
situated between the angle of the jaw above and the upper half of the sterno- 
mastoid. This swelling extended from the base of the skull to about the 
level of the hyoid below. Its outline was ill-defined like that of an inflam- 
matory swelling; but expansile pulsation was definitely felt therein, and 
no inflammatory redness or oedema was seen over it. On auscultation a 
loud ‘ whizzing’ systolic murmur was heard over the swelling. On further 
examination there was found :— 

1. Slight ptosis of right eyelid, which the patient is certain he has had 
in some degree since a child, but says that it has been worse since he 
was wounded in the neck. 

2. Marked contraction of right pupil, which was inactive. This was due 
to complete paralysis of the cervical sympathetic nerve, as on applying 4 per 
cent cocaine to both eyes, the left pupil dilated owing to the drug stimu- 
lating the left sympathetic nerve, and the left eyelid was raised slightly more 
than normal for the same reason (sympathetic supply to Muller’s muscle) ; 
whereas the right pupil remained contracted,and the ptosis unaltered. Also 
in connection with the sympathetic paralysis, there was marked dryness of 
the skin of the right side of the face compared with that of the left. 

3. The cranial nerves were all normal except for the hypoglossal and 
recurrent laryngeal nerves. The hypoglossal was evidently completely para- 
lyzed, the tongue being protruded to the right or paralyzed side, and the 
paralyzed half being shrunken and crinkled in a typical fashion. 

4. On laryngoscopy, there was complete paralysis of the right recurrent 
laryngeal nerve, the right vocal cord being quite motionless in the typical 
cadaveric position. 

5: The palate was quite normal; but there was some huskiness of the 
voice, and alteration to a higher pitch (so the patient says). 
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6. There was some slight weakness of the orbicularis oris and the lower 
part of the right side of the face, evidently due to the paralysis of the 12th 
nerve. 

7. Patient has had a slight discharge from the right ear since childhood. 
On examination, there was a small perforation in the lower half of the right 
drum, with very slight discharge. Watch heard at three inches. Left ear 
normal. 

8. On w-ray examination, there was a small piece of bullet lying just to 
the right side of the body of the fourth cervical vertebra, very close to the 
bone. 

December 11.—An operation was performed by Mr. Corner for ligation 
of the common carotid. This was done in the lower part of the neck, without 
any difficulty, and then the pulsating swelling was explored by enlarging the 
incision upwards along the anterior border of the sternomastoid. Whilst 
this was in progress, a sudden severe hemorrhage occurred, the blood coming 
up in a continuous stream, without any pulsating jet, from a smooth-lined 
cavity extending to the base of the skull. The wound was packed with gauze 
and the hemorrhage controlled. The skin was then united over it entirely. 

Four days later the gauze was removed under an anesthetic, and as no 
sign of hemorrhage occurred, a tube was put into the cavity. The tube was 
removed on the fourth day, and the wound gradually healed. 

Since then the patient has made good progress, and the swelling has 
gradually disappeared. The systolic murmur over it also disappeared totally, 
together with the expansile pulsation. 

The above-mentioned nerve paralyses, however, have remained unchanged 
up to this date, Jan. 11, 1915. The bullet is causing no trouble at present. 

It is worth noting that patient says his left arm and right leg felt cold 
and numb immediately after being hit, a functional condition probably due 
to the loss of blood causing anzmia of the brain. This passed off in an hour 
and a half, and has not troubled him since. 
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INSTRUCTIVE MISTAKES. 





PNEUMOCOCCAL PERITONITIS MISTAKEN FOR APPENDICITIS. 


PATIENT, a girl, age 6, was sent to hospital with a note from a doctor, 
saying that “she had been ill for five days and was now suffering from 
appendicitis.” The history of the illness supplied in the letter was as 
follows: ‘* Five days ago she had been seized with severe pain in the lower 
part of the abdomen on the left side, this pain had lasted for twelve hours. 
During that time she vomited once or twice and passed several loose motions. 
After a quiescent period of twenty-four hours pain began on the right side of 
the abdomen and lasted for about six hours, was not as severe as the left- 
sided pain, and there was no vomiting or diarrhcea. During the next three 
days she remained feverish. but free from pain, and had no other abnormal 
symptoms, whilst the bowels acted regularly every day.” At this stage of 
the illness she was sent to hospital with the above history and diagnosis. 

Patient was seen by the writer immediately after her arrival. She 
was obviously ill. Temp. 102°. Pulse 130. Respiration 40. The abdomen 
was soft, freely mobile, and there was a complete absence of pain, tenderness, 
rigidity, or any abnormal mass formation. It was an exceedingly easy 
abdomen to examine. A slight tumescence was regarded to be due to the 
fact that the patient was a well-nourished, well-cared-for child. Percussion 
of the abdomen did not reveal anything abnormal, and the presence of free 
fluid was therefore excluded. An examination of the chest showed obvious 
signs of effusion at the left base. An hour later, therefore, part of a rib was 
resected, and an empyema containing three-quarters of a pint of green pus 
was evacuated. Pneumococci were found in films. With the exception of 
the attack of pain in the right side of the abdomen, the illness appeared to be 
explained therefore by the presence of the empyema. But in spite of free 
drainage the child remained profoundly toxic, and died forty-eight hours 
later. During this period the bowels acted regularly, and no change of 
physical signs in the abdomen was noted. At the post-mortem examination 
the peritoneal cavity was found to be flooded with pneumococcal pus. The 
viscera, including the appendix, were all healthy. 


The difficulties of diagnosis in this case were due to the following circum- 
stances :— 

1. The early stages of the illness were not seen, and an accurate record 
of the character of the abdominal pain, its association with tenderness and 
with localized reflex rigidity was not obtainable. By attention to such details, 
an accurate diagnosis of peritonitis might have been made certain within 
the first twenty-four hours. 
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2. The absence of anything abnormal in the abdominal signs and sym- 
ptoms—with the exception of the slight tumescence to be referred to later— 
when the patient was first seen on the fifth day of the illness. 

3. The presence of an empyema on the left side which seemed to account 
for the past history as supplied by letter. 

To those familiar with pneumococcal peritonitis in children the peculiarly 
non-irritating character of the bacillus after the first few hours of onset is 
well known. Tenderness and rigidity soon pass off, the intestines are not’ 
paralyzed as in other forms of spreading peritonitis, but a slight fullness of an 
otherwise normal abdomen frequently manifests itself. This was the tumes- 
cence referred to above, and noted in this case. Had there been no empyema 
present, the writer would have unhesitatingly performed a laparotomy in 
this case, justifying it by the history of a seizure with the characters of an 
abdominal crisis—(the transitory diarrhoea and vomiting serving to empha- 
size the site of the lesion)—the presence of a slightly tumescent abdomen 
with none of the ordinary signs of peritonitis, and the persistence of a grave 
degree of toxemia which could not be explained by a lesion situated elsewhere. 

As it was, the importance of the appearance of pain for six hours on the 
right side of the abdomen, which could not be accounted for by a chest lesion, 
and of the slight tumescence of the abdomen, was not properly appreciated, 
with the result that the child’s life was lost. 
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SHORT NOTES OF 
Rane 6 6OR 6©OBSCORE 6UCASES. 


CASE OF ARRESTED DEVELOPMENT OF THE SMALL 
BOWEL IN A MAN, AGE 28. 


By Str ALEXANDER MacCORMICK. 


In Fig. 369 I give a diagrammatic representation of one of the most remark- 
able conditions ever found in the human abdomen. The case was that of a 
man, age 28, operated on for dilatation of the stomach, apparently owing to 
an obstruction at the pylorus. The stomach was found to be so dilated as to 
fill the whole abdomen, while the small intestine was reduced to a short tube 
which, scarcely six inches in length, crossed the spine, to terminate in a cecum 
situated in the left hypochondriac region. 

The case is interesting to both surgeons and physiologists, for we must 
presume that in this man the stomach is serving the chief purposes of digestion 
and absorption. Under normal circumstances physiologists suppose that no 
absorption takes place from the stomach. 

Owing to the urgency of military duties I have contented myself with 
merely placing my clinical notes on record. 

A consideration of Fig. 370 suggests an explanation for such cases— 
namely, that there has been an almost complete arrest in the development 
of the U-shaped loop from which the small and great intestine arise. 

History.—C. H. Male, age 28. Height, 5ft. 7in. Weight, 10st. 7b. 

Family History—Father and mother alive and well, ages about 55 and 50 
respectively. No history of illness on either side. Three brothers, ages 25, 
22, and 4 years. Four sisters, ages 18, 15, and 12 years. (One sister died of 
diphtheria at the age of 2 years.) 

The brother aged 25 gets attacks of pain in the left side of stomach when 
he is working hard; he does not vomit, but has to be very particular about 
his diet. The boy aged 4 is fond of lying on his hands and knees. 

Personal History.—Born at full time, weighing 12 lb. at birth. Breast- 
fed, being weaned at eight months. During period of suckling, the mother 
particularly noticed that he did not vomit at all. His bowels were regular, 
and he was well after weaning. Parents both noticed that whatever position 
he was put in, he would turn on to his knees and hands and go to sleep lying 
face down, with his back arched. When a boy, he frequently beleched wind 
with an odour resembling that of ‘a dirty gun.’ Diphtheria at the age of 
3 years. Measles followed by pleurisy at 4 years. Frequency of micturition, 
with scalding, at 25 years, lasting one month. No urethral discharge. 
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Patient complains of attacks of vomiting ever since he was four years old. 
The attacks come on at intervals of time varying from days to months: their 
duration is very varied, usually only lasting for an hour or two, or less; but 
the last attack has persisted for weeks. Over-exertion excites vomiting. For 
example, the patient can play football; but frequently has a fit of vomiting 
at half time, and then resumes his game. When 17, he was at school for six 
months, and did not vomit for the whole of that time. Has never vomited 
green material, but the wash-out from his stomach six months ago was green 
in colour. 





Fic. 369.—Diagram of case of arrested development and an almost entire absence of 
small intestine. ' 


Suffers from thirst, and can drink seventeen glasses of milk without the 
slightest discomfort. Previous to vomiting he suffers intensely from flatulence. 
When he is ill, no food will agree with him; when he is well, anything is a 
suitable diet. Has noticed that he has never been ill after eating corned beef ; 
is very fond of cream and butter; thinks potatoes do not suit him. Frequently 
he is ill after eggs and bacon. 

Bowels regular twice a day without medicine. 

















Ventral mesogastrium 
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Examination.—Fairly well-developed, healthy man, with pigeon-breast 
deformity. The examination of the abdomen shows the stomach to be very 
much dilated as far down as the left iliac region. The phenomenon of 
‘ splashing’ is well marked. 

On washing out the stomach twelve hours after intake of food, there is a 
definite residue of undigested food. The fluid put into the stomach does not 
all return through the tube. Just before operation, four pints were put down 
the tube, and six returned. 

Operation.—This was done under open ether (Dr. Blackburn). An 
incision was made just to left of middle line in epigastrium, from costal 
margin to slightly above umbilicus. This was enlarged to about one and a 
half inches below umbilicus. The abdomen was opened by dividing the 
anterior and posterior walls of the rectal sheath. 

The stomach was found 
to fill up the entire abdominal 
cavity, extending right down 
into the pelvis, and was 
Spleen with great difficulty delivered 
through the wound. All the 
vessels were enlarged, and 
pmianeniny the wall hypertrophied. The 
jejunum and_ ileum were 
entirely absent except for six 
L Sup.mesentericartey inches, without mesentery, 
half the circumference being 
covered by peritoneum, cor- 
rugated as though containing 
valvule conniventes; just 
beyond the duodenojejunal 
flexure, which was _ placed 
higher than usual; this went 
Fic. 370.—Physiological Diagram showing the U-shape loop straight into what ? peared 

out of which the intestines develop. to be the cecum, in the 
splenic region. The ascend- 
ing and transverse colons were absent. The wall of the descending colon was 
very atrophied. No vermiform appendix was noted. There was no pyloric 
thickening, and the duodenum seemed to go straight across the vertebral 
column. The liver and gall-bladder were in their normal positions, and a 
finger was inserted through the foramen of Winslow. The opening of the 
biliary duct into the alimentary tract was not seen. The pancreas was 
unobserved, but was not searched for. The whole abdominal cavity was 
explored with the hand and by observation. A stomach tube was passed 
with the wound still open, and some dirty offensive fluid was siphoned off, 
mixed with undigested food. The stomach thereupon became slightly smaller. 
No interference being indicated, the incision was sutured, the anterior and 
posterior walls of the rectal sheath being separaetly sewn with interrupted 
sutures of chromicized catgut. 
Patient made an uninterrupted recovery. 






Dorsal mesogastrium 
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Further Notes.—During the period of his recovery it was observed that, 
on one or two occasions when he was sick, he vomited about four quarts of 
canary-coloured and very offensive fluid. Another point of interest noted 
before he left the hospital—appertaining to his previous history—was that 
he was troubled by the sudden passage of flatus downwards and upwards. 
Sudden pain in the abdomen was invariably followed by an unendurable desire 
to pass flatus. 

The articles of diet which disagreed with him most were oranges and fried 
eggs: he declared that if he took an orange on Friday he could taste it on the 
following Monday. 

I have failed to find any description of a similar condition in the literature 
that I have been able to consult; but in a private letter from Professor 
Keith, he draws my attention to a case in St. Bartholomew’s Hospital, 
London,* of a boy, age 12, in whom the small intestine was only two feet in 
length. This was a specimen obtained by Mr. Abernethy. The colon in this 
case measured four feet. 





FOREIGN BODY IN THE RECTUM. 
By GEORGE R. PETERSON, Saskatoon, CANADA. 


The following case is perhaps of little scientific interest or value; nor 
is it altogether a rare case to meet ; but from the unusual size of the foreign 
body and the difficulty in removing it, I thought it might be well to record it. 

The body is a fairly large turnip, with ‘the leaves and stalks removed, 
and the roots not very carefully trimmed, as may be seen in the photograph 
Fig. 371. By actual measurement it is 3 inches in diameter by 34 inches long. 

I saw the case in consultation about 3 a.m., and the body had already 
been in the rectum for twelve hours, having been inserted by the patient him- 
self at about 3 p.m. the afternoon previously. Examination showed it to be 
lying about 43 inches above the anus. He was in considerable pain (the 
patient being a male), and there was a thin mucopurulent discharge coming 
from the bowel. 

He was anesthetized, and pressure put upon the lower abdomen, and by 
this means the body was made approach the anal canal a little nearer; for, 
lying where it was, it was exceedingly difficult to get at, but could just be 
touched by the end of the finger, and being exceedingly friable, any biting 
instruments cut out. Further, the large end being down, it was hard to grasp. 
Eventually, after a good many trials, we managed to secure a fairly firm hold 
upon one edge by means of Lane’s tissue-forceps, and so hold it in position till 





* Extract from descriptive catalogue of the Anatomical and Pathological Museum of 
St. Bartholomew’s Hospital, Vol. II, 1884, p. 40 :— 

Arrest of Growth.—No. 3634. The Stomach and Intestines of a Boy about 12 years old, 
and 4 ft. 3 in. high. The stomach is of less than usual size ; the small intestines, of ordinary 
calibre, are only two feet long; the large intestines measure four feet. 

The case is described by Mr. Abernethy in the Philosophical Transactions, Vol. Ixxxiii, 
p. 64. 


VOL. II.—NO. 8. 50 
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we could slip one finger past the body and do a version. and so render it far 
more easy of delivery. The brittle nature of the vegetable allowed it to break 
off in large masses as it was grasped with the forceps, and thus added to 
the difficulty of removal, as well as the danger of spoiling the specimen. 
The picture shows fairly well the spaces in the larger end from which the 
masses broke away. 

Various instruments were employed ; 
but the ones which would have been 
most useful, viz., a long-shanked cork- 
screw or a fibroid screw, were not avail- 
able at the time. 

The patient made a good recovery, 
and left the hospital in a few days, 
having been irrigated with normal saline 
and boracic solution during his stay. 
He was 36 years of age, and a bachelor. 

Various foreign bodies have been in- 
troduced into the rectum by various 
people, and I believe it to have been 
the custom of East Indians to introduce 
plugs of dried clay after defecation. A 
Parisian surgeon has reported the re- 
moval of a stick 12} inches long, with 
recovery ; Cripps reports a case where a 
jam-pot had been introduced with the 
bottom up, and from which, when it 
obstructed the motions from the bowel, the patient knocked the bottom out 
with a poker, and thus brought about the further complication of a prolapse 
of the mucous membrane of the intestine. Eau de Cologne bottles, pigs’ tails, 
nails, precious stones, are only a few of the other foreign bodies mentioned ; 
but I have not seen the report of any which have as large a diameter as the 
above. 





Fic. 371. 


CASE OF MULTIPLE FOREIGN BODIES IN THE COLON: 
OPERATION AND RECOVERY. 
By H. M. W. GRAY anv H. R. SOUPER, ABERDEEN. 


The publication of the following case is probably warranted because of 
its rarity and interest. 

Mrs. W., age 41, was admitted to Mr. Gray’s wards, Aberdeen Royal 
Infirmary, on January 6, 1913, complaining of persistent pain in the right side 
of the abdomen. She had been attended by her doctor for six weeks previously, 
and had repeatedly refused his advice to come into hospital. This was the 
only mental disability reported ! 

History.—This was one of sudden local pain in the right iliac fossa, 
accompanied by sickness and vomiting, coming on six wecks prior to admission. 











T 





‘middle of the transverse colon was 
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These symptoms continued in a greater or less degree up to the date 
of admission. Menstruation was regular; the last period had occurred three 
weeks before her arrival. There was no leucorrhcea. No urinary trouble. 
Constipation was marked. 

On Admission.—The pulse was 84, and temperature 97°6°. The abdomen 
was slightly distended below the umbilicus on both sides, chiefly the right. 
Movement of the lower abdomen on respiration was limited. Resistance to 
palpation was present in the right lower quadrant of the abdomen, not crossing 
the middle line. Deep palpation was impossible. Marked tenderness was 
present on the right side in front at the level of the umbilicus—it was intense 
over McBurney’s point. There was no definite dullness to be made out, but 
the right flank was less resonant than the left. No shifting dullness: was 
clicited. Liver, spleen, and kidneys were apparently normal. Per vaginam, 
the cervix was normal; the body of 
the uterus could not be defined on 
account of the abdominal rigidity ; 
the left ureter was thickened and 
slightly tender ; the fornices felt full, 
and the whole vagina was ‘ stuffy.’ 
Per rectum, no abnormality was 
made out. 

A provisional diagnosis was made 
of chronic appendicitis with adhesions. 

Operation.—Performed by Mr. 
Gray, assisted by myself, on January 
8. The abdomen was opened by a 
long right paracentral incision which 
extended up past the umbilicus. The 


found to be adherent to the anterior 
abdominal wall at a point just above 
Poupart’s ligament, below and outside 
McBurney’s point. This adhesion 
caused acute kinking of the trans- 
verse colon, with marked dilatation Fic. 372.—Foreign bodies found in colon. 
and hypertrophy of the proximal part (One-quarter natural size.) 

of the large intestine. The ascending, 

and proximal part of the transverse, colon contained numerous foreign bodies 
which felt like pins. There were no intercolonic adhesions. The adhesions at 
the site mentioned were broken down, and were found to be due to the half of a 
hairpin which had perforated the bowel and entered the abdominal wall, about 
one half of its length being still within the colon. This was removed, and the 
perforation, which was on the anti-mesocolic surface of the bowel, temporarily 
clamped. On account of a slight constriction at the hepatic flexure, due to a 
Jackson’s membrane, the foreign bodies in the ascending colon could not be 
manipulated into the transverse colon. This membrane was divided, and the 
colon clamped in two places—distal to the perforation, and proximal to the 
foreign bodies in the upper part of the ascending colon. The foreign bodies 























716 THE BRITISH JOURNAL OF SURGERY 


were then gradually manipulated with great difficulty into the transverse colon, 
the proximal clamp being shifted occasionally, until all that could be felt 
were enclosed between the two clamps in a length of bowel about 8 in. long, 
The colon was incised along the anterior longitudinal band for a distance 
of 2 in., the incision passing through the original perforation. Throvgh this 
opening were removed ten and a half hairpins, seventy-eight common pins, 
one 2-in. steel nail, and one cylindrical piece of stcel 2? in. long and } in. in 
diameter (shown in Fig. 372). The incision was closed by a through-and- 
through suture of chromic catgut, overlapped by a Lembert suture of fine 
linen. The omentum was stitched with interrupted sutures of chromic catgut 
over the wound in the colon. A small rubber drain was inserted through 
a stab wound in the abdominal wall corresponding to the point where its 
posterior surface was penetrated by the hair-pin. The central wound was 
sutured in layers. The binder was fixed by stitches! Also, before the patient 
recovered from the anesthetic, all hairpins and common pins were removed 
from her ward locker, and patients in adjoining beds were warned not to 
supply her with pins. 

On the evening of January 11 the patient, after being told the result of 
the operation and asked for an explanation, which she did not give, got out 
of bed and tried to escape from the ward, afterwards becoming very 
hysterical. 

On the following day the abdomen was skiagraphed, the plate showing 
the presence of three pins on a level with the left sacro-iliac synchondrosis ; 
on January 17 one pin was passed per rectum. On the 20th, another skia- 
gram showed only one hairpin, lying transversely above the pubis ; this was 
passed per rectum on the same evening, and she was allowed to go home 
next day. 

Patient all along had shown herself of a highly neurotic temperament. 
She gave no satisfactory explanation of the presence of the pins, but admitted 
that sometimes before going to bed she put a pin or two in her mouth in case 
she should wake up in the night requiring pins! This explanation was 
obviously purely imaginary. Her husband stated that he had never observed 
her swallowing pins, and could give no explanation whatever. The conclusion 
arrived at was that for some unknown reason she had formed the habit of 
pin-swallowing. 

Some days after the patient’s dismissal her doctor reported that she was 
again suffering from considerable abdominal pain and distention. She was 
brought to hospital to be skiagraphed, and the plate showed the presence of 
two pins. Until February 23 patient again refused to come for treatment. 
On admission there was considerable distention of the abdomen, with 
general rigidity and universal pain on palpation. Another skiagram showed 
the two pins in a vertical position, below and internal to the right 
sacro-iliac synchondrosis. Patient denied having swallowed pins _ since 
dismissal. 

Second Operation.—Performed on March 3. The superficial part of the 
old scar was excised, and slight filmy adhesions of the small intestine 
to the anterior abdominal wall were broken down. The intestine was 
systematically ‘hunted’ for foreign bodies; in the lesser bowel several 
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small hard masses like shirt buttons were felt, and collected to one situation : 
the bowel on either side of this was clamped, and the bodies removed 
through a small incision. The incision was sutured as before. Some pins 
were felt at the hepatic flexure of the colon; one was pushed through the 
bowel wall point first, the small perforation being temporarily clamped. Three 
more pins were similarly removed through another single opening. The 
punctures were then invaginated by purse-string sutures of fine linen, and 
the abdomen closed in the usual manner. The exact nature of the bodies 
first removed could not be determined. 

On March 18 another skiagram, taken in view of the patient’s dismissal, 
showed one pin lying horizontally behind the left pubic bone; but she was 
allowed to go home with this undisturbed. 

The doctor has only seen the patient once since the second operation. 
This was some weeks after dismissal. She was complaining of abdominal 
pains, and he thinks she was still indulging in the habit of ‘ pin swallowing.’ 
She refuses to undergo further examination. On November 1, 1914, she was 
reported to be quite well. 


(ESOPHAGEAL OBSTRUCTION DUE TO 
ENLARGED THYROID. 
By JASPER HALPENNY, Wiyniecc. 


Miss L. B., age 47, teacher, entered the Winnipeg General Hospital, 
July 29, 1914, complaining of trouble in swallowing, and of the presence of 
a right-sided goitre. The dysphagia had been present for fifteen years, and 
had become slowly but progressively worse, until she was able to take only 
porridge and fluids. There had been no pain in connection with the swallow- 
ing, and no complaint of indigestion. In the course of the last two years she 
had lost ten pounds in weight. 

The enlargement of the thyroid was first noticed eight years ago; it 
had slowly increased, and at the time of examination the gland presented as 
a moderate tumour, situated low enough to be slightly covered by the sternum. 
There were none of the symptoms of hyperthyroidism or perverted secretion— 
whichever it is that causes Graves’s disease. Neither were there any local 
pressure symptoms, unless the thyroid caused the obstruction to the 
esophagus. Drinking did not cause the gland to move up and down as much 
as one usually sees. | 

At an w-ray examination, conducted by Dr. W. T. Watt, it took the 
patient fifteen minutes to swallow a glass of barium sulphate mixture. On 
the screen, the mixture was seen to be delayed opposite the thyroid gland. 
It left that point in drops, and passed at once to the stomach. 

Examination of the larynx and trachea by Dr. S. W. Prowse showed 
nothing abnormal. The cesophagoscope revealed a flattening of the ceso- 
phagus opposite the enlarged thyroid. There was no appearance of pressure 
on the oesophagus, and the mucosa was normal. 
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At operation, the lobe of the thyroid was very easily brought out of the 
wound. The cesophagus was found adherent to the gland for about 3°75 cm., 
along a line from above downward, rather nearer the posterior than the 
anterior border. As soon as the fibrous attachment of the ceosphagus was 
severed, the latter disappeared entirely behind the trachea. 

For two days the throat was sore from the use of the cesophagoscope. 
From that time on the patient drank freely, and took some solid food. She 
was eating comfortably on the sixth day (Aug. 6), when she left the hospital. 
Two months later she wrote to say that she was able to take any kind of food, 
and was feeling well, putting on flesh, and back at her profession. 





AN UNUSUAL CALCULUS IN A CHILD. 
By L. E. BARRINGTON-WARD, Lonpon. 


The patient, a girl, age 6, came under medical observation on Sept. 28, 
on account of diarrhoea which had lasted for six weeks. She had suffered 
from severe abdominal pain, not attended with vomiting. Blood and mucus 
were being passed from the rectum in some quantity, and she was accord- 
ingly treated for colitis. An examin- 
ation of the urine showed the presence 
of blood and mucus also. 

There was no improvement under 
treatment, and three weeks later it was 
noted that there was considerable pain 
and straining on micturition. On Oct. 
25 I was asked to see the child, and 
arranged to examine with the cysto- 
scope. I found a condition of affairs 
within the bladder with which I was 
not familiar. Contact with the cysto- 
scope gave a clue, and it was then 
evident that the organ was occupied 
by a large calculus of irregular shape. 
I therefore opened the bladder » ove 
the pubes—and_ extracted a hairpin 
completely embedded in phosphates, 
with only the points projecting (Fig. 
a 373). The bladder was sewn up with 
catgut, and a small tube placed in the 
superficial tissues. Convalescence was 
uneventful. 

The interesting points in this case were :— 

1. The pronounced rectal symptoms that overshadowed the _ vesical. 
That these were ‘sympathetic’ in nature, and not due to any wound of the 
rectum, is shown by the absence of any gross cystitis. 

















Fic. 373.—The calculus. 
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2. The presence of this foreign body in so young a child as six years of 
age. 
ys Careful enquiry of the parents has elicited the statement that the child 
complained of having swallowed a pin some time ago, but no notice was taken 
of it. The patient herself, when discreetly questioned, confessed to having 
pushed the pin through the urethra with the assistance of a school friend, 
. age 12. Alarmed at its disappearance, they conspired to say that it had been 
swallowed. 
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REVIEWS AND NOTICES OF BOOKS. 





Abdominal Operations. By Sir BerKELEy G. A. Moyninan, m:.s. (Lond.), F.R.c.s. In two 
vols. Large 8vo. Pp. 488 -} 492, with 387 Figs.,5 in colour. Third Edition. London 
and Philadelphia: W. B. Saunders Co. 1914. 42s. net. 

Ir is eight years since the second edition of this book appeared, and during this 
interval much detail, though perhaps not much of fundamental importance, has 
been worked out in the realm of abdominal surgery. The surgical world will there- 
fore warmly welcome this edition—the enlargement of which to two big volumes 
indicates how much the author has added to his previous writing—because it looks to 
find in it an authoritative guide to what has really been added to our knowledge in 
the past decade. 

The limited scope of the earlier editions has been adhered to, i.e., no reference is 
made to operations upon the genital or urinary organs, or to the surgery of hernia. 
These limitations are in many ways very regrettable, as they quite rob the book of 
its claim to be an inclusive treatise on abdominal operations. It would have been 
fairer to have called it ‘‘ Operations upon the gastro-intestinal organs, including the 
peritoneum and spleen.” Particularly unfortunate is the omission of reference to 
hernia operations. Nothing, in fact, can justify it. It is in this branch of abdominal 
surgery that so many new operative details are constantly suggested, and we should 
like to know exactly the technique employed by the author. 

The most close and careful attention to detail is the dominant note of the author's 
work, whether in the preparation for operation, in the details of the operation itself, 
or in the after-treatment. Nothing is left to chance, and nothing is too much trouble. 
One element of care in detail is again and again insisted upon, and that is gentleness 
and delicacy of touch, and Crile’s doctrines of shock are accepted, of which this is so 
important a feature. 

The anociation technique is described, and it is implied that it is now used by 
the author as a routine. It would have been very interesting to have had some 
statistical account of how his results before and after this innovation compare with 
one another. We note, however, that whilst using the Crile local anesthesia tech- 
nique, he still employs gas and ether as a general anesthetic. The chapter on 
penetrating wounds of the abdomen is very short, and it is assumed that free laparo- 
tomy is to be the routine treatment. We shall look forward with great interest to 
the author’s statement on this subject after his experiences of military surgery. In 
general peritonitis, free lavage and multiple incisions are recommended ; and when 
the gut is distended, it is to be emptied of its contents. After the opening of the 
abdomen for tuberculous peritonitis, liquid paraffin is poured into the peritoneal 
cavity. 

It is in the sections dealing with the stomach and bile. passages that the work 
reaches its highest level. In the diagnosis of gastric perforation, a warning is given 
that within the first few hours the pulse-rate is not much altered. In fact, the pulse 
of perforation is a slow pulse, whilst that of the subsequent peritonitis is quick. In 
dealing with acute ulcers, it is not advised either to excise the ulcer or to exclude the 
pylorus. The operative treatment of gastric hemorrhage is not separately dealt 
with, and we regard this as a serious omission, because it is one of the points on which 
guidance is needed. Gastro-enterostomy, the technique of which is described with 
some detail, is only used for gastric ulcer when the disease is situated in the pylorus 
or duodenum or when there is a definite pyloric obstruction. When the posterior 
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operation is difficult on account of adhesions, the Roux operation (anastomosis en Y) _ 
is preferred to the simple anterior gastro-enterostomy. Chronic gastric ulcers are 
to be excised, because of the danger of the development of cancer, and because only 
about 30 per cent of cases (other than those of pyloric stenosis) are definitely cured 
by a mere gastro-enterostomy. But as mere excision is sometimes followed by 
recurrence, it is reeommended to combine excision with gastro-enterostomy, after 
which practice the author has had no recurrences. A full account is given of the 
lymphatics of the stomach, and the description of partial gastrectomy leaves nothing 
to be desired. The leaving of the division of the coronary artery until a late stage 
of the operation, the performance of gastro-enterostomy just prior to division of 
the stomach, and the method of closure of the duodenum, are all important points 
not to be found in the usual description of the operation. 

The possibility and advantage of a two-stage operation for cancer of the stomach 
is not mentioned. The inclusion of the author’s own cases—instead of referring to 
figures of Krénlein and Mickulicz, which, as he says, do not represent the practice of 
to-day—would be a welcome improvement. Regurgitant vomiting is discussed at 
some length, and the matter is summed up that if no loop and no kink are left, there 
is no fear of this complication. The appendix is always to be removed when gastro- 
enterostomy is performed for simple ulcer or its complications. The description of 
Finney’s operation is followed by that of the author’s modification ; but this is really 
an essentially different operation, inasmuch as Finney cuts through the pyloric 
sphincter, whilst Moynihan anastomoses the stomach to the duodenum below the 
pylorus. Inasmuch as pyloric spasm may be a cardinal feature in the causation of 
gastric symptoms, this is an important point. 

Colotomy is regarded as an operation which can be tolerated with perfect well- 
being, ten out of eleven patients being quite satisfied and comfortable with a perma- 
nent colonic anus. <A very useful distinction is made between colotomy at the 
highest point of the sigmoid loop, which does not prolapse, but is not continent ; 
and the low sigmoid operation, in which prolapse is the danger, but in which the 
preservation of the sigmoid loop preserves fecal continency. A good account is 
given of a method of performing the low sigmoid colotomy by which both prolapse 
and incontinency are avoided. 

A very clear account is given of the vascular and lymphatic supply of the colon 
in introducing the subject of the removal of malignant growths of the big bowel. 
Insistence is laid upon the importance of wide removal of the parts of the colon above 
and below the growth, not only on account of the need for wide excision of lymph 
tracts, but also because it is often easier to bring together the ends of long loops 
than of short ones. For the adequate performance of all degrees of colectomy, free 
mobilization of the bowel is important. Lateral anastomosis is held to be the best 
means of restoring the continuity of the bowel. We are much disappointed to find 
that the surgery of the rectum is omitted. 

The sections dealing with intestinal obstruction, appendicitis, and the surgery 
of the biliary passages are all of the high order that we should expect from one who, 
with Mayo Robson, has been so largely the pioneer in these branches of abdominal 
surgery ; but inthe present edition they do not differ in any essential character from 
the form they assumed in the last. In acute appendicitis, the walls of the parietal 
incision are smeared with formol-vaseline before opening the peritoneum, to avoid 
infection of extraperitoneal tissues. 

In appendix abscess, the removal of the diseased organ is rather deprecated 
than encouraged: ‘**In many cases of abscess the removal of the appendix is 
unnecessary, and in almost all it involves far too much risk to be desirable.” After 
such neglect of radical treatment it is considered that about 10 per cent of cases 
will suffer from a relapse. The possibility of a fecal fistula and the difficulties of 
subsequent removal of the appendix are not adequately considered. A full discus- 
sion is given to the subject of the exclusion of the intestine, and a significant silence 
is observed in relation to operations for ** intestinal stasis ’’ and its alleged conse- 
quences. In relation to the choice between cholecystotomy and cholecystectomy, 
the author begins by upholding the wide scope of the former ; but in the subsequent 
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discussion it is evident that in his practice the removal of the gall-bladder is becom- 
ing more and more his routine. 

The book, which is got up in Messrs. Saunders’ usual perfect style, and illus- 
trated by many excellent drawings by Miss Ethel Wright, will remain a monumental 
and authoritative work on the surgery of the alimentary canal and its glands. 


Tuberculosis of the Bones and Joints in Children. By JonNn FRASER, M.D., F.R.C.S., 
Assistant Surgeon Royal Hospital for Sick Children, Edinburgh. Large 8vo. Pp. 
xvi+352, with 51 plates (2 in colours) and 164 figures in the text. London: Adam 
and Charles Black. 15s. net. 


Tuts book is dedicated to Mr. Stiles, and bears the imprint of Mr. Stiles’s inspiration 
and teaching in many places. It is divided into two parts—general and special. 
The general is perhaps the more interesting, in that it embodies much of the original 
researches of the author. The special deals with each bone and joint seriatim, and 
gives an especially full account of treatment. Mr. Fraser is not didactic: he fre- 
quently gives but a faint indication of which he considers the best of many methods 
of treatment; but this is perhaps unavoidable when dealing with a disease of such 
variety of form and virulence. The book is necessarily a description of Scotch 
tuberculosis ; and from internal evidence it would seem that this type is probably 
more frequent, more severe, and more often of the bovine variety than is English 
tuberculosis. 

The illustrations are original, plentiful, and excellent, with the exception of the 
radiograms, which are inadequately reproduced, and appear almost diagrammatic. 

We congratulate Mr. Fraser on an eminently readable and helpful treatise. 


END OF VOLUME II. 
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sin, 6in. 7in. Sia, gin. 
4 .« & . Oe. Oe OR 


Aseptic Hinged Back 


NS 4808 


ALL LONDON MADE AND HAND FORGED. 


2/- each 
2/6 each 


AMPUTATION KNIVES. Finest Quality, Solid Forged. 





CATALOGUES 
(1100 Illustrations) 
— Post Free. — 





PER PAIR 
DRESSING SCISSORS 1/- 1/6 2/3 3’. 4/ 
DISSECTING FORCEPS 1/9 2/3 


WELLS’ ARTERY FORCEPS 3/6 4/6 








OPERATING GLOVES 
2/6 per pair. 


Lonpon MapeE, 





W. H. BAILEY & SON, ficfite: Furniture.’ 2, ratHeone pace, LONDON. 


Telegrams—' BayLrar, LONDON.” 


Telephone—2942 GERRARD. 




















PRECIOUS TIME 


— often of vital consequence — 
is SAVED by the Practitioner 
who employs 


“STERILLA suse SOAP 


Trade Mark. Regd. Brand 


For Hands, Wounds, Skin, Instruments, etc. 


In the stress of an emergency this quick 
and effective agent for cleansing and 
sterilising simultaneously is invaluable. 











Y, =. The Careful Surgeon’s “ Vade Mecum.” 


NANAAAAAAAASSSSASASSSSSSSSSSS SSS SSSA SSS SESEEEE SOT NET 


Issued in bottles at 1/- and 2/6 and in small screw-cap 
metal carrying-flasks at 1/3. 


Sold by leading Pharmacists and Instrument Dealers, Samples and Literature free from Makers. 


HAROLD E. MATTHEWS & CO., 


CLIFTON, BRISTOL. 
ee = 


JOHN WRIGHT & SONS LTD., BRISTOL. 
Large 8vo. 8/6: or Interleaved for Notes, 9/6 net. 


An Introduction to Surgery. 


By RUTHERFORD MORISON, M.A., M.B., 
F.R.C.S. Edin. and Eng. 


Professor of Surgery University of Durham; College of Medicine, Newcastle-on-Tyne ; and Senior Surgeon 
Royal Victoria Infirmary. 


With 146 Illustrations in the Text, and 5 Coloured Plates. 




















The object of this volume is to elucidate those fundamental general principles of 
Diagnosis and Treatment upon which all true Surgery must be based. When these are 
clearly grasped—for they hold the key to many a difficult problem—the student and 
practitioner cease to be overwhelmed by the otherwise seemingly endless complications 
which are often met with in the wards, and in daily practice. 


“We find it extremely suggestive, it contains very much not to be found in most works on the subject ; it is 
copiously illustrated with excellent pictures and diagrams, and in our opinion Mr. Morison has been singularly successful 
in carrying out his purpose. . . . There is so much that will evoke-the agreement of ail surgeons, that we can well excuse 
a little dogmatism on a few points . . . particularly when the aim of that dogmatism has been explained. We hope 
the book will attain to many subsequent editions, and that it will not undergo enlargement sufficient to transmute it 
beyond recognition. It has a reason and character of its own.’’—Lancet. 

“* We wish that every student beginning the study of surgery could have placed in his hands this little work .. . 
graphically represented in a chapter of great interest . . . general principles kept clearly in view . . . written in force- 
ful, dogmatic style, in keeping with the author’s well-known individuality. May weil be put into the hands of every 
student as he first enters his hospital. . . . Even practitioners will profit by being made to see the great fundamental 
principles underlying their daily and often tiresome routine.”’—British Medical Journal. 

“ Has afforded us interest and profit in its perusal . . . handles each subject with great skill. . . . The plates are 
* excellent. . . . We strongly recommend the perusal of this work to the senior student and busy practitioner.” — Medical 
Press and Circular. 


BRISTOL; JOHN WRIGHT & SONS LTD. 
LONDON: SIMPKIN, MARSHALL, HAMILTON, KENT & CO. LTD. 
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THE ‘‘“SURGMAN ” 


HIGH PRESSURE (101b.) STERILIZERS 


FOR DRESSINGS, Etc. 


WITH VACUUM ATTACHMENT. = Registered and Patent applied for. 


Renders Dressings, etc., absolutely Sterile 
and Dry in 30 minutes at the cost of a few 
pence. Automatic. Simpletouse. Portable. 
Reasonable in price. Handsotne in appear- 
ance. 


Made of stout copper and gun metal, and 
supplied with safety valve, water gauge, taps, 
etc., stand with Bunsen burner, and one nickel- 
plated improved model drum which will hold 
2 overalls, 6 towels, and sufficient. surgical 
dressings for any major operation. 


Diameter outside ... ie 11 ins. 
Height to lid with stand ... 23 ins. 


Size of drum oe _ § 10$ ins. high by 
“** | 7§ ins. across 


REGe « paTeENT 
APPLIED FOR. 


Price of Sterilizer complete on stand with Bunsen burner and 
one nickel-plated drum to contain the dressings, etc. 


Extra drums 21s. each. 


THE “‘“SURGMAN ” 


HIGH PRESSURE STERILIZERS 


14 ins. x 10 ins., as above, but complete with manometer, and 
1 deep (94 ins. x 8 ins.) and 1 shallow (94 ins. x 5 ins.) drums. 


£10 10s. Od. 


Extra Drums, deep 21s. each ; Shallow 17s. each. 


85 Mortimer Street 


2.Doors from Great Portland St, OPEN DAY & NIGHT 3 Minutes from Oxford Circus. 
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DOWN BROS.’ SPECIALITIES. 


Improved PORTABLE APPARATUS 


FOR THE 


Intra-Tracheal Administration of Ether. 


Made after the Design of Mr. R. E. KELLY, M.D., F.R.C.S., Liverpool 




















A MOST 


FULL 
EFFICIENT 
DESCRIPTIVE APPARATUS 


CIRCULAR - he | KS , ES FOR 
ON — dibs = INDUCING 


APPLICATION. gE gy ARTIFICIAL 
é a RESPIRATION. 
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ETHERIZATION APPARATUS. 


SECURING MANY ADVANTAGES IN THORACIC and GENERAL SURGERY, e.g.:— 


In Thoracic Surgery, obviating the need for positive and negative cabinets. In Mouth, Nose, and Throat operations, 
avoidance of risk of the inspiration of blood, mucus, or pus. In Goitre operations, air is supplied below the 
Tracheal obstruction. In Head and Neck operations the anzsthetist is well away from the Surgeon. Owing to 
the slight respiratory movements, operations on the upper part of the abdomen are considerably facilitated. 


SS ) SURGICAL 
Paris 1900, Brussels 5 
sass” — DOWN BROS. LTD., szeomenr 





Manufacturers, 


21 & 23, ST. THOMAS’S STREET, LONDON, S.E. 


* (Opposite Guy's Hospital.) 
Factory: KING’S HEAD YARD, BOROUGH. 
Telegraphic Address: 
“DOWN, LONDON.” Telephone— 
(Regd. throughout the World.) HOP. 4400 (4 Lines) 
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